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W.Of, 0191*0418-01

RONSIN PHOTOCOPY, INC.
215 S. Lemon Creek Drive 
Walnut, California 91789

, Registered Los Angeles County #X-0003

DECLARATION OF CUSTODIAN OF RECORDS

REGARDING P 6 S E TQPQiCKl COMPRESSOR- ST;A'6'jcfi6( ■ 0/00/00:

LOCATIONCALIFORNIA DEPARTMENT' nF HEALTH SERVICES

This form MUST be signed 
& returned whether or not 
you have records. Thanks!

I, the undersigned, being the duly authorized Custodian of Records and having authority 
to certify the records declare the following:

□

□

CERTIFICATION OF RECORDS COPIED:

The records were prepared by the personnel of the business in the ordinary course of 
business at or near the time of the act, condition, or event.
The copy is a true copy of all the records described in the subpoena duces tec­
um/deposition subpoena or:
Pursuant to‘Evidence Code Section 1560(e), the original records described in the 
subpoena duces tecum/deposition subpoena were delivered to the attorney or the 
attorney’s representative for copying at the witness’ place of business.

CERTIFICATION OF NO RECORDS:

A. That, a thorough search of our files, carried out under my direction and control 
revealed no documents, records or other things called for in the subpoena duces 
tecum/deposition subpoena presented to me.

B. That, it is understood that such records could exist under another spelling, 
name or classification, but that with the information furnished our office, 
and to the best of our knowledge, no such records exist in bur files.

I .DECLARE UNDER THE PENALTY OF PERJURY AND UNDER THE LAWS OF THE 
STATE OF CALIFORNIA THAT THE FOREGOING IS TRUE AND CORRECT.

Executed on. at,. C> < /
SIGNATUR

, California.

\ L 6g JcfLuSc^

(PRINT NAME)

I am the attorney or the attorney's representative and I state that I made true copies of all the 
original records delivered to me by the Custodian of Records of the above indicated location.

I DECLARE UNDER PENALTY OF PERJURY AND UNDER THE LAWS OF THE STATE 
OF CALIFORNIA THAT THE FOREGOING IS TRUE AND CORRECT.

Executed on / ~ *9" S' at,_ C a ,/y C'^^alifornia.

SIGNATURE

Pursuant to Business and Professions Code Section 22462, I will maintain the integrity and 
confidentiality of information obtained under the applicable codes and distribute the records 
copied by Ronsin Photocopy, Inc. to the authorized person or entities.

Bv: ______
ROBERT D. ALKEMA, Ronsin Photocopy, Inc.
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Lori Lewis
Office of Waste Programs
U.s. Environmental Protection Agency.
Region IX
215 Fremont-Street ■
San Francisco, CA 94105 W, v • V-:r

Dear Ms. Lewis:. “ •;* ".T\ ••r'-'ii.v..-V..V . iV=V;
„■».*- 
- "> Vt

fSMITTAL, POKE, TOPOCK, EPA ID NO. CAT080011729

- codv of the Comprehensive Ground Water Monitoring

if4s
I.«»«P9?rt,

’• : v n
■i

* >

Sincerely, l£i

- tl -i*

w- f'C » *
« ; . ' *

I - '.Tm, - V
x-:* >I - ‘ ^ .*5

■rrrizr

Enclosure^sjj r
cc: Karen Wdhwixm, EPA (W/O encl^tter^

Michael1 Feeley, EPA (W/O enclosure)
Jeff Scott, EPA (W/O enclosure), ^
Paul Blais, DHS (W/O enclosure) ;;;
Rubia Bertram, DHS (W/O enclosure).
Jack Kearns, DHS /w/rt “"'’1 °«ur®v 
Paula Rasmussen,
George Baker, T~
Mohinder Sandu, pusRay Campbell, DHS (Enclosure hand deUvered)| 
Elizabeth Lafferty, DHS (iyo ^closur^^*; 
John Adaas, SWRCB (Enclosure hand delivered).

Gary Morrie
Khan,

Mi *<•>**** -•• 
v■;»■■ •,

I&&
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STATE OF CALIFORNIA 

MEMORANDUM 

To:

'it. y *«*

Jonathan Mulder
Division of Water Quality _ v 
State Water Resources Control Boar* 

Sacraaento

Date: May 17, 1989

*r* f . ,v ‘ -

. ■»#
V- » ,\ •’"$& >

Fron:

MohamnedKhan, Staff O'gl"*** AntTTf¥ COHTROL BOARD 
CALIFORNIA REGIONAL WATER QUALITY CONTROL ovw
COLORADO RIVER BASIN REGION
73-271 Highway 111, Suite 2l, Fala
Telephone: (619) 366-7691

Subject: Final CME Report on. EC&E - Topock.:-

- ss?sr.ff sns «*«
. . .‘yourself). — ' ' ' '

*ft«r rooio* of tho «*jMt

ilp-d copy t> at for Keglonol Board • fllo...... . . y.;;?'.JJ.T&g*:.:*. y*

sWd y~ W ~f.dvo.tto~..,x.«.

>**859®**3£f4£R£
I -i .r'*.I Urs
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I .*53
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CALIFORNIA REGIONAL RATER QUALITY CONTROL BOARD
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RCRA COMPREHENSIVE GROUND RATER MONITORING EVALUATION
FFy 1988-19B9 V:
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FACILITY:

:> ' .. • "«.?'> !./-*>.£.■*, *’ -s'." *
Pacific 'Gas " and. EIectric-:vA— T*
Company, Topock Compressor1 '^v*; r- '-.t

EFA ID BO;:

DATE OF INSPECTION: 

DATE OF REPORT:- 

FACILITY CONTACT:

Station - Needles, California 

CAT 080011729

■■ 'f.xi
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J -r1 - .'-j—-> ■./*-y». -t ■ T ‘.'v.-t'! rvv"..^ • - -» ■ "_ ' ■ '
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March 7-8, 1989 i 

~Hay 17,

x <

Patricia 
(415) 972-6254
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On March 7.& 8, 1989, Mohammed Khan, Staff Engineer., with the Californla Regional 
Water Quality Control Board, Colorado. River Basin Region (RHQCB),. cohducteda 
RCRA Comprehensive Ground Water Monitoring Evaluation (CME) field inspection of 
the ground water monitoring progranatPaclfic Gas and Electric Company, Topock 
Gas Compressor Station, Needles, California. The CME included a review'of the 
facility’s files and., ground, water quality monitoring reports and 
geological/hydrogeological reports prepared by consultants. ;

/resent for the site evaluation and Inspection were also the following: 

1.. ■ ■ Regulatory Agencies 'Staff Members

.V At Brian Lewis, (CME Task Force) DHS, Sacramento 
Jonathan Mulder, SVRCB, Sacramento
'Marcia Keesey, SVRCB, Sacramento'' '. r~: pv;-*-

Elizabeth Lafferty, (CME Task Force) DHS; Long Beach' 
George Baker, DHS* Long Beach :li-.
Raymond Campbell, DHS, Long Beach^^i' :sv: 
Monina Ligao, DHS.Los Angeles;

PG&E Staff and

— •!« . ^ * . • • l . - * 4 H .* „ ,• J>s .

...V ' . .. .u3Q,S:'i,S. .<■„
ConsultantS'...r^^“'s">..^^ -V.\

This report« with the attached Appendix A and Appendix B checklists, identifies’' 
the facility's level of compliance with applicable federal and state regulations' 

at the time of inspection..- - - ;

• .>v ^»*-•» v. •. •• • “ ,»
Vi-Jiisv'T-’w. :-v

.to . Js ' : v ■.

REPORT

MARCIA KEESEY , 
Associate Engineering M>lc

F. ***•»>

,4*sai
r^ul

‘^5r?
iaSrVi s£l

VM ‘ y" * A ^
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2. 1HTR0DUCTX03V

On.March 7. & 8, 1989, California Regional Water Quality Control Board- staff, 
Mohasabed Khan and members of CM£ (Comprehensive. Ground Watet Monitoring 
Evaluation) Task Force conducted a field inspection, as part of the CME, at 
iPacif ic Gas and .Electric. (PG&E) Company's ToppcRlCempressor. Station near Needles, 
California. The purpose of this CME Was to address comp! lance of the ground 
vater nonitoring program for PG&E's four surface impoundments with the Resource 
Conservation and Recovery Act, 40CFR.Part 265,. Siibpart F (Interim Status Ground 
Vater Monitoring). ■ \

The^Task Force Was comprised of the following members: • ? V; .: . = ’ -/•

1. Brian Lewis, Engineering.Geologist, (CME Task Force) DHS, Sacramento.
2. Mohammed Khan, Staff Engineer, RVQCB
3. Jonathan Mulder, Engineering Geologist, SVRCB, Sacramento .

4. Marcia KeeseyV Engineering Geologist, SVRCB, Sacramento
5. Elizabeth Lafferty, Engineering Geologist, (CME- Task Force) DHS, 

Long Beach .
6. . George Baker, Hazardous Materials Specialist, DHS, Long Beach
7. Raymond.Campbell, Hazardous Materials Specialist, DHS, Long Beach , v.~

8. Monlna Ligao, DHS, Los Angeles

eSc*'., *

The inspection, included the following activities!: 

1. Visual site inspection.
: \U-

ft ' 
-■ < -v

2. Observing PG&E's method of water level measurements, well purging; sample, 

icllection and sample handling •procedures;-:;^ "”:

3. Review of facility's Sampling and Analysis ^ v."\

4. Discussion of the following with FG&E.*s technical consultants and staff

- • •. ♦•••»-«v :« .. : V ry.*:*< s . >*•••> *•«»$*•.«. .':«♦•

Site Hydrogeology .. \
'Current monitoring well .system '

- . Facility's implementation-of Sampling ;and Analysls 'Piaal^^^-^' 
Facility's compliance status with Interim Status Requirements

-PTC~-.ir

m

aarfgfcSfcSu.-i’iiSJI
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In addition split samples were obtained for apSlyses of the following:

. 1. Hexayalent Chronlua and Total Chromium'
2. Total.Organic Carbon (TOC)
3. Total Organic -Halogens (TOX)

4. pH: -7,:.
■". 5. Total. Dissolved Solids
6. .Chlorides '. ;;s

7. Sulfates -
8. Total Phosphate as Phosphorus
"9;’ Iron.. ■/■■■'■.'-'■,•.' ■•4:'.
10. .Manganese. 1 ■■; .;77
.11.. .Calcium }~'-'l '■ 7" y

The following documents were also reviewed for evaluation of the facility:

. 1. "Construction, Development and Sampl ing of Topock Compressor Station RCRA
Ground Vater Monitoring Veils", . August 1, 1986, submitted by PC&E, 
Department of Engineering Research. ...

2. "Quarterly and Annual Ground Vater Monitoring Program Results" submitted
by PG&E since 1986 V..> , •: .;.V. . . .7.7. ,

3. "Regional Vater Quality Control Board's CME.Report", dated October 17, 
1986 on PG&E’s Topock Gas Compressor Station Ground Vater Monitoring

’ Veils. .

.. .■ :e* / •

•' • _-7

• :' t - ...

. TttCf 'V4.£*

4. "RCRA Facility Assessment., Preliminary Review,. Pacific Gas and Electric- 
Company Topock Compressor Station, Needles, California", prepared by 
A.T. Kearney, Inc. and Science Applications international Corporation, 

dated May 29, 1987.;.;

5. Regional Vater Quality Control Bpard's Vaste Discharge Requirements for 7-7" ^

PG&E'sRCRA Surface Impoundments - Board Order No. 85-99.
; - . ' , : • - ■ . ‘7 ■ ' '’t j

6. DHS, Southern California Section, Toxic Substances Control Division's.
Stipulation and. Order: Topock Compressor Station, Docket Number HVCA

_ 87/88-018, . date of issue, March 9, 1988;.

' *' **I. ’ St- '

r-yr-y

.\S.;

£$5*3®



3.0 FACILITY BACKGROUND
t. . . " .. V** ' " / ',v- •••
tomTA • • v - ■•.. -■/.' ,v ■:
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IlflB V • :-r -/v;;A: \'' v3.1 FACILITY DZSCHTPTIOM

9®? an^ Electric Company owns, and operates a natural gas compressor 
V *t«tlon approximately 14 miles southeast of Needles. California, near the 

Colorado River . in San Bernardino County (Figure !, Appendix C). The 
compressor station, known as the Topcick Compressor Station, consists of/ 
l9 ga* compresspr iinlts with a total combined output of 35,000 >
horsepower;. Natural gas from out-of«state sources is compressed at the '

. Topock Station for transmission"to PC&E markets In Northern California. :'
The station has been in operation since 1951 and hatidles oiie third of 
FC&E's total natural gas supply. . ^ • ’

Process water for all plant operations is obtained from three water wells r ■
In Topock,-Arizona..

The compressor station has two wet, recirculating cooling towers which 
provide cooling of both the . hot compressed natural gas leaving >he 
compressor engines and lubricating oils used for the compressor engines4- <
In recirculating water systems, constituents in the circulating water can 

. become concentrated due to evaporative water losses. The concentrated 
constituents can cause scaling, corrosion, and biological fouling in the-/^' 
heat exchange equipment and cooling tower, resulting in a loss of. .heat.//A/ 
transfer efficiency or damage .to the equipment.' To reduce the occurrencef - 
of these problems, a portion of the recirculating water is discharged 
continuously from the cooling toWer. This Is referred to as blowdown.' ’' .
In addition, chemicals are added :to the makeup water; (water replacing' 
losses due to evaporation and blowdown) to assist in controlling these 
water quality.problems. Blowdown from the Topock Compressor Station is V

; continuous „at an average rate of 13,432 gallons-per-day from each tower.

Currently, the blowdown is discharged to four surface impoundments (Figure /;
; D),. Ponds No. 2, 3 and 4 were constructed in 1974. The ponds
are lined with a 20 mil PVC synthetic liner, underlain by 4 inches of sand v '

; and overlain by 10 inches of sand ana 4 Inches of native material. /
inside, sloping surface of each berm is spray coated with asphalt to preveht/-i / 
erosion. The ponds are , equipped with a resistance grid leak detection/ -v/ / 
.*y»tM|J*hich monitors the soil immediately underlying the ponds. 
area of ■ the poinds; Is "4.15 acres and a total depth of 6 feet. ■' Tota^A'/''" 
capacity based on the usable 5 feet depth is:4.9- million .gaUcw^^;K^:^::

In October, 1985, the California Regional Water Quality Control 'tear<£;|;:V;A/ 

Colorado River Basin Region adopted.Board. Order 85*99 (Appendix N)'which-A^-I 
allowed PC&E to replace the chromium based cooling water treatment .program/’*////'' .f- I 

; 'with * nonhazardous phosphate-based water.treatment program! As a result^.^?^
■ of this conversion, -the ..facility- no -'longer -generates hazardous wastewatezl^ft^/?-''1f'"

ZSZVjs"
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3.2 HISTORY OF WASTE MAKACEMEWT PRACTICE

N- r*s.-.‘
From 1951 to 1969, untreated cooling tower blowdown (containing chromium) 
was discharged to a percolation bed, vest of the compressor station;; in 
the vicinity of Rat Cave Wash. PG&E estimated that approximately 6 million 
gallons per year of this wastewater.-were discharged to the percolation bed 
during this period of time. PG&E estimated that the total chromium 
concentration which Included hexavaieht.chromium in the cooling wastewater 

.was 10 ppm.
......  . <*»*< -'v*. • * . •

•- • . -'T ■' <• •• ■ ■■ •
In 1969, PG&E began treating the cooling tower blowdown on-site using a 
two-step process. The wastewater was first treated, using sulfur dioxide 
to reduce hexaval<jnt chromium to triyalent chromium. Sodium hydroxide was 
then added to. precipitate the trivalent chromium as chromium hydroxide’ 
sludge. This treated wastewater was.also discharged to the percolation

bed -from 1969to-' 1970. '
•’ ’• • '■ ■■ :.

From; 1970 to 1974,.the cooling tower blowdown was treated using the above :; 
two-step process, but in addition, a proprietary flocculent and ferric^ ... 
sulfate were used to further■;enhance the removal of chromium from _.thet^V;* 
vastevaterby precipitation. .This treated wastewater was pumped into -an&jr-j. 
underground injection well for (disposal; The injection well, closed and 

capped in 1974, was not regulated,.by any public agency.!^-
■V. .*■ ‘Jf S’

_ ^ .V*V, ‘ J l*S’%
This inactive injection well; located west of the main compressor building^ 
was designed and constructed to discharge wastewatet below the uppermost'' 
aquifer and into a ground watdr'basin; that was determined unsuitable for ^ ^ 
domestic or agricultural use; -It was drilled to a depth of 550 feet and 
constructed .of a solid steel casing to a depth of 400 feet .and a perforated > 
steel casing from 400 to 550'feet. Cement grout was poured between the 
soil formation and the solid steel casing down to a depth of 400 feet.- ;

t • V 'i&x* X'V •’> •' : * * .• ■ .<•.,£.•
* ‘ " . 1 • r,v'w"’ ■* : v"During the period from 1974 tbl985, the cooling towerblovdovn was treated.-y

using the two-step process and: discharged to the fpiir.evaporation pbnds^:'^/"'
The- use of the flocculent and ferric sulfate was' discontinued in. l$75£$4yX

Settled solids were periodically- removed.. from the ponds and trucked off/
site to the City of Needles Landfill. In 1984 DHS disallowed thi*£|^

practice. As a result, the solids.vere then disposed at an approved dasa.
. I disposal site from 1984‘

■ - ’ 'T '
.• k'S?5Si

3-3 REGULATORY HISTORY

PG&E submitted RCRA Nofificdtibh nf Hazardous Waste Activity XonyXy; 
August 28, 1980 and a Part A Permit Application on November I7V/1’986 
EPA. Region. IX, for theirharardous wast<! management activities -at'-tha^g;^ 
Topock Compressor Station.'^^itfxfacility also applied for Interim Statusffi^



,r' •* • :1
* .*'* . *». •, ': * *

Topock Compressor Station. A condition of.ISO required.PG&E to install 
a ground water monitoring system around the evaporation ponds. PC&E began 
the implementation of a ground water monitoring system in October.. 198Vend, 
completed it. in early 1986. '■**'

PG&E received a formal request from EPA; Region IX, on May 8, ,1985, to 
prepare a RCRA Part B Permit. Application for their Topock'Compressor 
Station. After a review of applicable regulations affecting the operation 
of Topock Compressor Station's hazardous waste management facilities, PG&E 
decided to close, these facilities (including the folir existing evaporation 
ponds). ' PG&E submitted a closure Plan on November 7, 1985. the Closure 

•Plan was revised to incorporate OHS and RUQCB comments and resubmitted in 
August 1986. The current'status of the.revised Closure Plan istthat DHS 
has approved it . except for the Section on Soil Sampling Plan.beneath the 
ponds, which is currently under review by DHS staff. PG&E anticipates 
closure of the Ponds to begin in September 1989: when construction of the 
new Class II ponds will have been completed. DHS . is currently 
Investigating for the presence of significant chromium contamination in. 
the. Bat Cave Vash area, including the inactive percolation bed.

3.4 ENFORCEMENT ISSUES
W '•

—.V £.,.«■

On March .9, 1988 DHS issued the current pending Stipulation and Order, 
Topock Compressor Station, Docket Number HVCA 87/88>018. This Order cites 
PG&E for violating provision of 40CFR Part 265 Subpart F (Interim Status ; 
Ground water Monitoring). These violations pertain to PG&E not having 
implemented a ground water Monitoring system in accordance with standard 
-requirements of 40CFR Part 265 Subpart F. The Order states the following 
Schedule of compliance:

"If the results from the closure verification sampling 
indicate, that a release pf_hazardous waste from the surface 
impoundments-has occurred, Respondent shall implement a post- 
closure ground water monitoring system as described in 40CFR. 
Part 265. ■ . .- .v - ■

On May 19, 1987, California Regional Vater Quality Control Board, Colorado ,. 
River Basin . Region made- the determination that. PG&E Topock Coupressor. ! 
Station's Evaporation ponds were not subject to regulations under the r 
Toxic .Pits ■ Control
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4.0 ENVIRONMENTAL SETTING "./'-. v?

The PG&E Topock facility is-located at the northern edge .of the Chemehuevl 
Mountains in southern California near the Arizona-border. The site slopes 
to the north with elevations ranging from 500 to 800 ft MSL (Figure 1). 
The site is situated in a series of hills and valleys at the foot of the 
mountain range. The site is about 0.5 miles east of the Colorado River,

The area in which the compressor station is located is an extremely arid 
-area, with very little.rainfall.

SURFACE HYDROLOGY

The site is bisected by a major surface drainage called Bat Cave Vash 
(Figure 2, . Appendix D> . Bat Cave Vash is a deep narrow gully which 
originates in the Chemehuevl Mountains and flows, northeast into the 
Colorado River, located approximately one>half mile east-of the compressor'. : 
station. ... ...;^ ;/

Surface water is present at the.site only during rare precipitation events. - ' 
Flash flood runoff flows into the Bst Cave Vash, bypassing the evaporation . 
pohds. No portions of the site are known-to be in a 100-year floodplain.

4.3 SITE CE0L0CY AND HYDR0L0CY

' ■ , - -*

The compressor station complex is located in the southern portion of the 
Mohave Valley and the northern region of the- Chemehuevi Mountains, 
underlain by a dissected piedmont slope; The bedrock complex, exposed in,'-/*’" 
the surrounding hills, is composed of metadiorite, gneiss, and minor mica ^ , 
schist.

. -S,£V «V
r.T W

«j.v -V

The major geologic units encountered in the subsurface include (in order 
of decreasing depth):. (1) :a highly -fractured bedrock basement, complex 
consisting of metadiorite and gneiss., encountered at a maximum depth of 
235 feet; (2) a «ell-cemented.fanglpmerate,. 0-to 50 feet thick; (3) older.^ - 
alluvial fan deposits , comprised of gravelly sands and sandy gravels, 100//- r * 
to 150 feet thick; (4) Chemehuevl Formationconsisting of fine grained " ! 
reddish sands and minor gravels, 35 to 50 feet, thick; end (5) recent 
alluvial fan deposits, 6 to 19. feet thick. (See.geologic cross sections 

-Figures 3 and.4, Appendix E)ri

Logs of several monitoring wells installed along the north perimeter 
Pond 1 have shown that at least 100 feat of gravelly, sand are encciuntewd:^?^^^ 
before bedrock of metadiorite is reached. Bedrock at MVP-7 is encountered;.^£/-^:''|';<>. 
at lOO feet . whereas bedrock at MWP-3 and MVP-8 is/found at "190 -feeb,/.aitid^^/^x^
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at 100 feet, whereas bedrock at MVP-3 and MVP-8 is found at 190 feet, and 
finally a maximum depth to bedrock, of 230 feet is reached at MWP-10. This 
demonstrates that bedrock's lopes steeplyaway-from theoutcrop east of the 
four ponds. (See Bedrock Contour Map, Figure 5, Appendix F)

‘. • • * *
Typical sedimentary material described in the boring logs (see Bore-Hole 
■Logs, Appendix J) is firic to nediua sand with gravels derived from 
,-v.ea.thered bedrock: Extensive'lateral variation is observed in the boring
logs. The tertiary fanglomerate in contact with bedrock was not encountered 

iii the monitoring well borings,, but was encountered in wells P-1 and MWP- 
12 in thicknesses of 50 and*35 feet, respectively. ErosIona1 processes 

were hypothesized to have removed the fanglometerate north and west of P- 
1 and HiP-12 . Overlying the-bedrock is a gradually .thickening, section of 

alluvial fan deposits.of gray to brown, poorly sorted, sandy gravel and 
gravelly sand beds. A. SO-foot . thick Sand bed, is observed in MVP-1, 
expanding to a thickness; of.100 feet at MWP-10. The Chemehuevi Formation: 
lies above the alluvial fan;, ft ranges in thickness from 29 feet in MtfP-7 
to AS feet in MVP-.i.and KtfP-10. This formation consists of reddish brown 
sand occasionally interbedded with.moist, stiff, greenish to reddish brown 

clay. The clay was found.to be laterally.continuous north of the ponds, 
but not positively identified south-of the ponds. Surficial deposits 
overlie the Chemehuevi Formation and are comprised Of recent alluvial fans. 
This deposit does not exhibit a thickness of deposition which can be 
attributed to the slope of underlying bedrock,,...unlike the aforementioned 
units. This may be due to ongoing erosional processes to. which surface 
sediments are exposed.

The metadiorite, fanglomerate,.. and older alluvial fan deposits are 
considered the only units containing significant amount of ground water 
in the evaporation pond area, and hence, comprise the aquifer system. High 
moisture content was observed at the alluvium/bedrock contact, suggesting 
that this interface may provide a recharge path for ground water. Ground 
water encountered in the metadiorite was confined to moist zones associated 
with fracture surfaces. :

Sedimentary units comprising the aquifer include Sandy gravels, gravelly 
sands; and minor fanglomerate. The fanglomerate is considered less 
permeable than the older alluvium due primarily to calcareous cementation. 
Geologic structural features'(faults, folds) have not been adequately 
defined. .

4.4 GROUND WATER M0HIT0RIMC PROCBAM

PG&E developed a groundwater monitoring program for the Topock Compressor 
Stations's four evaporation ponds in response to 1SD requirements.. During 

: the period from July, 1985 to February,-1986, a total of 17 borings were 
drilled (Figure 6, Appendix G.). .

The 17 borings drilled, in the vicinity of the ponds provided, information 
. to -characterize the subsurface geology and hydrology .Of these/borings, 
eight were completed as monitoring: wells;, .two As: piezometers, and seven



were abandoned as geotecVinlcal borings (Figure 6, Appendix G). Some yells 
have tiot been utilized for-sampling due to dry conditions (MVP-7 and MVP-1) 

. ynd construction problems (MVP-2 and MVP-4). These wells, except MVP-4, 
have, remained open. as. observation wells . and have .provided subsurface 

geologic information. Veil MVP-4 was destroyed in accordance with county 
health department, requirements;

Based upon-watjer ,level measurements, ground water flow is toward the 
..northwest.with a gradient of 0,1 foot pet foot, (Figure 7, Appendix H). 
As a result yells MVP-3, MVP-12 and P-1 are upgradient and wells MVP-8, 
.9 and 10. have been,designated as downgradient wells by the discharger. For 
details on the hydrogeology and ground water monitoring program refer to 
appropriate.items in Appendices A and.B. checklists.-

CROWD WATER QUALITY

The discharger has. used the above ground water monitoring system (Figure 
8, Appendix .1) to determine the initial background concentration of the 
following parameters-described in 40 CFR.Part 265:

1. Parameters characterizing the suitability of the ground water as a 
drinking water supply.

2. Parameters establishing ground water quality

(i) Chloride
(ii) Sulfate
(iii) Iron ;
(iv) Manganese
(v) Sodium
(vi) Phenols

3. . .Parameters used as indicators of ground water contamination.

__.(i).'. V ., .

(ii) ' 'Specific Conductance.
(iii) Total Organic Carbon (TOC).

(iv) Total Organic Halogen (TOX) ; ;

.; —The..discharger has been using the Above established upgradient - 
background data on contaminant Indicator Parameters in the Students 
T-test ,fpr data collected from the monitoring well system on a. 
quarterly basis since 1986.

The results of the T-test have consistently shown a significant 
-difference in Specific Conductance (SC), value between downgradient 
well MVP-8 and Upgradient well MVP-12 (Monitoring Data, Appendix M);

. -. The other downgradient yeli MVP-10, does not indicate a significant 

difference in SC value when compared with the; value from MVP-12. 
-.For the- discharger's explanation of this phenomenon, see comment to' 
item No.63 in Appendix A'Checklist.

.7 vSC* a.v-iWW



5. SUMMARY OF CURRENT GROUND WATER MONITORING 8Y8TEM EVALUATION

# . * ' ,

1. SITE CEOLOCY;

The.geology with respect to. stratigraphy and structure in the evaporation' 
~ ponds area, particularly beneath the ponds and in the vicinity of

monitoring well MWP-8, has not been adequately defined.

2. SITS HYDROLOCY;

.*• It has not yet been definitely established that the. . "current 
uppermost aquifer" is in fact the .uppermost aquifer.. The moist to. 
wet zones in the stratigraphically higher alluvial deposits have not 
been investigated for yielding enough water for sampling. The said 
zones may possibly be the uppermost aquifer (or part of it). The 
discharger' should investigate these zones, by using a suitable 
monitoring well system: The width and flow path of the aquifer

' beneath the ponds is not yet known with certainty. It is possible 
- that the downgradient well MVP-8 may not be screened in the same 
aquifer as the remaining wells. The discharger Should also determine 
the hydraulic interconnection between the alluvium and the bedrock.

b. The hydraulic conductivity (K). storage coefficient, transmissivity 
and speed of ground water flow have not yet been determined. The 
discharger should employ suitable tests to determine these parameter 

,■ . values; for example, a step-drawdown test Would yield a value for
. K. The discharger, should also investigate-the presence of vertical 
gradients in the aquifer by use of staggered piezometers^

3. GROUND WATER MONITORING WELL NETWORK:

a. There are three upgradieiit wells, MVP-3, MVP-12 and P-1. MVP-3 has 
a 100 foot screen length and the other two have 40 foot screen

............ lengths. • •

b. There are three downgradient wells, MVP-8, MVP-9 and MVP-10. MVP- 
8 has a 30 foot screen length and the other two have 40 foot screen

• lengths.

c:- : All wells are partially screened into bedrock.

V <*• Without an adequate understanding of the ;site hydrogeology, It is 
. not ■ possible to specify .the adequate .number of upgradient and 
downgradient monitoring wells (and whether these should be nested 
or single well systems), their lateral placement and screen depths.

e. Based.upon the available hydrogeoiogic information, the number of 

upgradient wells is only one -. MVP* 12. MVP?3 has a 100 foot screen 
. length, and this makes it unsuitable as a monitoring well. P-1 is



used as a piezometer only. To account for spatial variation in 
' ground water quality at least two upgradlent wells about ISO feet 

apart and screened at.the same depth - interval are required: ' The 
discharger has not provided a justification for using a 40 foot 
screen length (and not shorter) for.HUP* 12..

. f: The actual number of "effective" downgradient monitoring wells is
, one i.e. MVP-10 alone is suitably located. -Vhether the 40 foot 
, screen length of MUP* 10 is appropriate earaiot be said at this time. 
Monitoring well MVP-9 Is really a side gradient well and not 
downgradient. The following anomalies relate to MVP-8: (1) the local 
hydrogeology around myp-8 is not well Understood, (2) TDS values for 
MVP-8 is more than 100 percent higher than values for the other 
wells. These anomalies.have not yet been resolved; and therefore, 

"it-cannot be said whether,MVP-8 is currently a useful downgradient 

well. Further hydrogeOlogic investigation.have to be conducted to 
• resolve the anomalies relating to MVP-8. It appears that an

additional monitoring-veil locatedequidistant between MVP-10 and 
8 is required.- .

3. COMPLIANCE STATUS WITH REQUIREMENTS OF 40 CFR PART 263 SUBPART F - INTERIM 
STATPS GROUND WATER MONITORING:

The discharger is .in non .compliance with the following:

a. . 40 CFR Section 265.90 (a) and (b) in that its ground water monitoring
system is not capable of determining.the facility's impact: on the 
quality of ground water in the uppermost aquifer underlying the 
facility.

b. ■ 40 CFR Section 265.91 (a), in that its ground water monitoring system
is incapable of yielding ground water samples that adequately 
represent background and downgradient water quality.

c. 40 CFR Section 265.91 (c) in that monitoring wells have been 
improperly and. inadequately screened.

d. 40 CFR Section 265.93 (a) in that the discharger has not yet prepared 
a ground, water quality assessment, program capable of determining: 1 2 3

(1) v- Vhether hazardous waste or-hazardous waste constituents have
entered thf ground water..

(2) The rate and extent of migration of these constituents.

(3) The concentration of these constituents in the ground water.

4. ' ■■ RECOMMENDATIONS ' ■

a: In order to adequately define the site geology (stratigraphy and
. structure) additional:borings should be done along the median dike, 
of the surface iaqpoundments and .-on their southern and eastern sides.



These should enable the'development of a sufficient number of east* 
./no north-south geologic cross-sections-: Whenever possible,

continuous.coring method should be used. Gamma ray logging should 
be performed in each yell and borings to aid in stratigraphic 
’correlations.

Additional borings, coupled with apprpp.ri.ate geophysical techniques, 
should be used to define the local stratigraphy-and structure (faults 
etc.) in the vicinity of monitoring well No.'8 (MWP-8). These 
investigations should be designed, to aid in explaining the reason(s) 
£oi- the high TDS observed in MVP-8 and} to confirm whether or not 

■MWP-8 in its current desijgri and location is a useful downgradlent 
.monitoring wells. . ..

Staggered peizometers with discrete screen intervals should be used 
to.investigate whether Or. not the. moist to wet zones found in the 
higher alluvial deposits could.form part;of the uppermost aquifer, 
and therefore, may also require monitoring.

The above borings and investigations should help define the areal 
extent of the uppermost aquifer, beneath and around the surface 
impoundments.

Step drawdown pump tests should be performed to determine the 
hydraulic conductivity of the aquifer formation.

When the site hydrogeology is adequately defined, it will then be 
possible to specify an adequate number and type of.monitoring wells 
(staggered versus single wells, screen intervals) and their 
placement.

PG&E should prepare and submit to the .regulatory agencies a ground 
water assessment program..outline.

PG&E. should also submit the results of a.ll analyses done on the soil 
samples collected during the soil boring program., . These samples, were 

reported to have been sent to PG&E ’ s- Department of Engineering 
Research for analysis.



" Apfeedia A
UV11V or^caou^.e Vfjnu wAm bokitcwk piqcxm

Coopa ay Pacific Cos & Electric Co.

Coopany Addreil 77 Beale Street,

San Francisco. CA. 9*120 

Ceologic Consultant Alpha Geotechnical

Consultant's Add

IfA ID Ve. CAT OBOQ11729 

Data February 2. 1989 

Reviewer's Pat Mohammed Klian, 

RWQCB 9 7

Type of Facility

(a) Surface Ispouadnent

(b) landfill

(c) land TreaUent Facility

(d) Diapoaal Wants Pile

For all double-lined facilities: 

la there a leak detect iooay a teo? 

Has leakage ever beea detected?

If yea to above, describe

Consultants & Louke 4 Associates _ _
Reviewer's Civil Service 

Classification Water Resource 
Control Engineer

Dunbar of lack
lined liner Type Pnlinrd Double lined liner Ty;

.4 20 mil PVC

Tee ?o Unknown

___ M- ___

Sote: Most items.checked.Wnd$r . ? SoV>hss' and Tlnkown' have acccnpanyin; 
comments listed:at-the .end1 of this checklist*



II.

l!2 Vo Pnlaov

I. bi iki; •ytir/iMiiUt (0/0) conducted 
I bydrogaelogic ••••••Mat #1 til* »»te?

r in 9/0 (4t*tl(ii( tki vppinoil aquifer? M

a
3. ire there other aquifers that up bo 

hydraulically UUiciuictMl

4. ̂ An tkesi itkir (qiilfiri identified? ___

j. Dot* 6/0 bm enough lifinttiN U 
provide a; reasonable understanding of 

.. the 'site11 subsurface and to Support 
tba placeMct of valla capable of 
detenining the facility's iupactea 
tbeuppensost aquifer?

4. Did the 0/0 use appropriate techniques 
to collect and interpret the inferno* 
tioa used to support veil placeMOtf

:7. If yc* to question 4, vbat teebniques 
veto used?

— JL

Is the site being uonitored at this tiacT ___ ___

Is the site being uonitored under 
detection, assessaent, or corrective 
oonitaring?

Docs the facility have a ground voter 
assessueat prograa outline?

Does the outline contain all of the 
eleoents oecessary to deteraiac 
.the rate. nature, and extent of

■-•any-leaks? -....

Vas the hydrologic assessMat report 
vrittea by a qualified geologist?

»sthe report accoopanied by adequate 
support data, including:

Drill logo 
Geologic Hapa ,

Detection

•V ■■ 
r&



Tea 9a Ontnawa

f*p«|rirlU R^(i)
Cross Ssctleas •

Other (lilt _)

X
X
JL

14. Vis the borlat yrogrss adequate to 
•eat jin evaluatloa seedsT

_
X

IS. Vat th« auaber •( (ton sectioas 
itfqutit X

14. Vcrc the cron iictiioa adequately 
detailed aid at a acala that shows 
geologic features beneath the 
facility that affect the Integrity *
•f each waste Misgeecat areal X

17. Vara the details oa the cross sectioas 
corroborated by adequate support data! X

18. Ran irouad water flow directions bean 
dcteralaed? X

19. Vas flow direction determined oa basis 
of yietosetric data? X .

2Q. Vas there evidence of a vertical 
gradiaatf X

21. Vas there aising of data fees walls 
aad piezometers? NA

22. Vara 0/0 conclusions. about flow
directioa deaoostrsted with support? X

'

. 23. If pieaooeters were used, what was 
screen length? . NA

24. How aaay pieroaeters vara used? SA - •• ^ .... ■

25. Vhat was depth of pieroaeters? . NA

26. Is there a rationale presaatad for 
the location aad depth of each 
piaroseter? KA

. ....

27. Did the 0/0 deteraiae the hydraulic 
■ conductivity?. X

IN
I



I2J fabSOW

Vbiii vii netHid «i< ti iilirtlil 
bydiiolic conductivity?

Vat the oeiHodvaed li litiniiM ^ 
bydrmlIc conductivity fully 
deeosotrsted with support data, 
including drawdowns. wall leyout(s)» 
niti aitcb points at straight line 
iiptata vaidi ^uiatltlai a( yalir 
lajectedor withdrawn and rati?

Provide valuca detirnined fart

TranaolaaivitV -No value determined 
Storage Coefficient Nn valuP Hof n>Twtn»rf 
Itabaie No value determined 

' lydraulic Conductivity No value determined

Were eufficlent Hydraulic conductivity 
detenioatiooi aide to docunent lateral 
aad vertical variatiod in Hydraulic con* 
ductivlty in the entire subaurface below 

■ the site?

NA

— JJA

__ ■ X.

Are tbers as builts of dll eoaitor 
vella and pleioeeters?

Did the 0/0 construct a flow net 
of the ground water aeveoeat an 
his site?

Are there variations in flow 
direction due t*!

Internment punping of nearby wells?

Seasonal variations?

Tidal or other variations?

lew aany upgradient wells have been 
constructed?

-Is this an adequate ouaber.based .on: 
data in the hydrogeolotic report?

low nsny downgrbdient yells have 
been constructed?

— X-

Two (JWP-3 6 MWP-12)

—. JL- __

Three r.MUT-8. 9. 101

- '

,:f$S t/v"' . •4*V
• '-~i: £



i|. II Ibtrt • ratlsoals prtstaiti

|*i the WoiUi of ud
Vtlll

jf. |» thli «• adequate number •! 4wc* 
gradieat veils oa tbe basis of tbe 
bydrogeologic reportf

40. Art there veils it the compliiaco 
poiatY '

41. Art tbt dovngradiiat veils located 
properly to. intercept leakage?

42. Art tbt veil* screened la tbe r 
’ uppermost aquifer!

41. Are tbe velli screened at late real* 
vheri contaminants von Id beexpcctedY

44. Vbat is the screen length of veils!

4j. Vbat vat tbe oethed uaed to drill 
the veils!

41. Vbat vat the nethedosed todevelop 
'tbe veils!

47. Art the veils sealed!

41. Vbat la tbe sealaot material!

49. It tbert a seal betveea the filter 
pack and the cement!

50. If the seal between tbe filter pack 
and tbe cement is bentonite, vbat

'■’ is the site of the particles?;' -.-i.-.- 
(b" pellets, V pellets, coarse 

’grit)..

51. Is the bentonite described ia 50
■ • above .tbe" Vittr table?’*Vj?

52. What is the casing oaterial!

See Comment

.See Comment

Surging

Bentonite Pellets

JL ___

1/2” pellets for P-1, MWr* 
8. 9.

1/4U pellets for Mi»T-10 A

■'’-•'•JL

3-inch I.D. SCH 80 PVC

■. »V*.; —- n .j •'

s.r-



«
fcU

SI. What is III icitti ostsrislV

54. !i thin iviiioci of tbs liiMi
used to pack ill
icuii lUt iiiir

55. la tb( fUtn pick i^roftliti for
ibi It «bld it if pU(«|}

Sd. Vbst Is tbi aise of tbi luvlit •pact?

57.

si:

59.

Is the screes slot sits sppreprlskt 
for the filter peck used?

Is there s written stapling and 
analysis plan?

tilDoes the sampling 
plea provide.for:

Written procedures, for purging vellsf 
Providing clean equipment for stapling 
eachvell? ;j

Art the stapling asterisks specified: 
appropriate to the vaste types being 
aPoitored? .... . '

Vbat stapling equipoeot and aaterisln 
are specified?

til * ft

3-Inch 1 ,D. SOT BO PVC

X ■ " [ I

■ ■ •- x

See Comment

x ' *

X

r

x

See corasenc

Avoidance of coataaination of equip- 
neat transported to each location?

Measuring water levels?

Secerdiej yater .levels?...;,,..,,/:.

Recording depth.of veil?

Recording any probleas encountered . 
ateach veil? v .

Measuring.pH end specific conductivity 
in tbe field? .

X

JL

X

X



64.

live coeyarisoas of ground voter 
coataaieetios indicator piriMUii 
for upgradieat veil(a) above a algal* 
fitaot iocreaae (or pH decrease) over 
initial background!

Have comparisons of indicator pa re­
acts rs for dowgradieot veils shown 
a significant increase (or pH 
decrease) over initial background?

If yes to il. were additional 
groundwater lavplea takes froa 
those dovngrsdient veils vkere 
the significant difference vis 
deteraised!

-If yea to 61, whit was source 
of significant iocreaae over 
initial background?

If yea to 61, baa the 6/0 sub* 
eitted an assessment prograa?

See conraent

_ •■■■■ JL

Has this prograa bees approved?

65. Has 0/0 compared monitoring data
collected, dovngradieot to that froa 

-, upgradieat for a period of at least 
one year!

. . ^ 66. Vas it determined that harardoue
Y" 7*'■" waste’ or hazardous waste constitu- - 

’ eats free the facility haye catered 
the ground water! .

1

X



' }&_ * %U iV*«i, Iktft !##• l , 

daWfolaatisa •( tlo roto of §l*rf 
list il >itti<oiii watt* dr laiardoei 
waste cooetlteeata frottha facililft

41. if pea u 17, li»t tit ceeatiteeato 
erlglaatiai fro* the vaate etasge>

• Mat area. . -

__ _ . -Jk' . .

NA

49. list tie veils vlicl lave shoot
statistically sigaificaat iacreases. MWP-8

70. Were tie sigaificaat iocreaies it 
coatsoiaaat coaceatratioa deteraiaed 
through tic use of tic Stodeat'a
t*tcatl . .' _.2 ■' ■, '

. Student's T-test

12 at, which teat vat osedf (Average ’ Replicate T-test

Vaa this aa appropriate teatt _ X .. —

71. Hat the chealcai sad physical .• 
properties of the coataaiaaeto
which lace beet detected it tlo , - I
ground water (density, solubility,
CtC.). Specific Conductance

plus highest, values for TPS, Na, Cl & SO^ • ■
» “*

72. Are there differences between up
aad dovngradient wells vhich qualita*

' lively suggest there tay be * leak? __ X '

73. Has the 0/0 opted to know or assuae 
there is a leak ia lieu of perforaiag

. a statistical teat?

74. list wells that show qualitative 
increases (or pH decrease) aad 
parameters that are show® to

. increase (or decrease if pH), , MWP-X Specific ■ ■



■ t % “• t*.'**!?■*

* 121 I#:

?$.

7*.

lit Of utiat if Of 9t
Uiitfiwi #r liiiifiil

— SA.

if yes O above, Hit ulM Uif 
(additional oooltor veils, geophysical 
Mthofi! coopvter •edilUii stc.J. .. NA

'V"_- .

Ait Oe locations of additional veils 
sboVB M tbf lift ' NA v \ ■ -

Art Oc locations of additions! veils 
reasonable oa Os beets of Os data* 
provided!

’”*‘o ‘

NA

Arc Oe depths of additional veils 
reasonable oa Oe bests of the data 
provided! _ _ NA ■

Is the ground vater ooaitoring 
prograa described in Oc hydrogeologic 
assessaeat report adequate for Ole sits! ‘ • • • H." • ■ .;iX_v - ■

List dates of all quarterly, seaiaaaual, 
aod annual reports received*

7-28-86. 11-14-86. 1-16-87. 5-19-87, 8-

l-r4-86. 1-15-86, 5-5-86

20-87. 11-23-87. 1-15-88.

4-8-88, 7-25,88. 10-20-88, 1-15-89

list dates of all incidents and ... 
incident reports received. ' NA

list any reports aissiag. NA

-■ ■ ■ - S ^ • ■

84. lave all reporting requireaent* 
beta act! • '-i ■ - JL -Li.





PC&E TOPOCK COMPRESSOR STATION 

COMMENTS ON APPENDIX A CHECKLIST ITEMS

The following comments correspond to the checklist it numbers
Typ? 9f Fetllity

(a) At the Topock gas. compressor station, PC&E has four surface
impoundments which are used for evaporation of cooling tower blowdown 
wastewater, the four surface impoundments are lined with a 20 mil PVC 
synthetic; liner which is underlain by A inches of sand and overlain 
by 10 inches of sand and 4 inches of native material. The inside 

. sloping surface of each berm is spray coated with asphalt.to prevent 
erosion. The surface impoundments are immediately underlain with a 
resistance grid leak detection system which monitors soil moisture;

1. The discharger has .conducted a hydrogeologic assessment of the site. 
The report "Construction Development and Sampling of Topock Compressor 
Station RCRA Ground Vater Monitoring Veils" (hereinafter, referred to 
as the report), dated August 1, 1986, which the discharger submitted 
to the Regional Vater Quality Control .- Colorado River Basin Region, 
includes this hydrogeologic assessment of the site.

2. The surface impoundment site is underlain (in ascending order) by the

following geologic units: .

-1. A highly fractured bedrock basement complex composed of metadiorite 
and gneiss.

2. A calcareous well, cemented fanglomerate, 0-50 feet thick.

3. . Older alluvial fan deposits consisting of gravelly sands and sandy
gravels 100-150 feet thick.

4. " rhemehuevi Toruation consisting of fine grained reddish sands and
minor grayels, 35-50 feet thick.

5.. Recent alluviel fan deposits, 0-19 feet thick.

' The discharger considers the fanglomerate' and part of the. lower portion 
of the older alluyial fanas;comprisingthefirst aquifer. This, is 
based on the-assumption that only the. screened interval in these units 
could yield enough water for sampling.

. The discharger howeverreports that "during boring free subsurface 
water was rot encountered l.n any of the bore holes, although.thin moist 
to wet. zones wete Occasionally penetrated in the alluvial fan and 

.fanglomerate units. .A significant saturated zone was encountered 
between 123-and 125 feet (534-536 feet msl) in MUP-3.”. i



5. & 6.

Further, the wells were all drilled Into bedrock (the migration of 
groundwater is assumed to occur at the interface between the weathered 
bedrock and; the overlain alluvial deposits) and with sufficient time, 
water collected in the screened Interval of all completed monitoring 

wells and "piezometers”. The screened intervals vary from 30 to 100 
fee,t. It appears possible that the unscreened thin moist to wet zones 
in the higher, alluvial fan deposits, if allowed the same time for water 

collection, may yield enough water for sampling. These moist to wet 
zones may. be the effective uppermost aquifer.

It ..is unknown at this time if these moist to wet. zones., are 
hydraulically interconnected.

The moist to wet zones within the alluvial fan deposits have not been 

investigated.

To provide a basis for.understanding the site's subsurface, and.to 
support the placement of monitoring wells, the discharger conducted 
17 geotechnical borings, and a seismic refraction survey. Gamma, ray 
geophysical logs were run on monitoring wells MVP-2, MVP-7 and MVP-10. 
However, the. results of said borings and investigations failed to 
adequately define the uppermost aquifer and to yield enough information 
for the proper placements of all the wells. The study did yield 
sufficient information to determine the general upgradient. and 
doyngradient position of the wells. Additional borings are required 
near the impoundments and median dikes in order to adequately define 
the stratigraphy beneath and around the impoundments and to estimate 
the width .of the uppermost aquifer beneath and immediately beyond the 
impoundments. The discharger needs to show by. -installation, of 
additional sampling wells whether the thin moist to wet zones in the. 
higher alluvial deposits could yield enough water for Sampling. This 
information would aid in defining the true uppermost aquifer. .

The facility has not developed a ground water assessment program 
outline.

... * ...

12. The: report was signed by T.M. Turner, Certified Geotechnical Engineer
. . (Certificate No. 843).

13., 15. . Support data .provided was not sufficient to provide, an adequate 
-understanding of the.-geolegy and hydrology beneath the site. The drill 
logs show, soil/rock samples taken at 10 foot intervals, soil samples 

....■^retpliicCei, ..visually logged and classified by a geologist (Alpha 
Geotechnical Consultants) using the Unified Soil Classification system. 
Selected bag samples were stored and shipped to PG&E's Department of 
Engineering Research for additional laboratory analysis; however, what 
laboratory analyses have been performed has not been stated in . the 

'. report submitted to the Regional: Board. A Vroject Geologic Map 
. . intended for a general overview of .the vicinity and a site specific 

V -Geologic Map have been includedi as part of the report;. The Topographic 

Map submitted has a scale of 1” : 100*

.v vi,vSN,



17.

The number of geologic cross*sections developed were Inadequate for 
defining the site stratigraphy. Only two cross*sections were made (one 
N:S and one E-V). The accuracy of the N-S cross* section Is 
questionable because the lithology was interpolated oyer too great a 
distance beneath the impoundments (i.e. from P-.l. to MVP* 10 ■ 550 feet).

Additional borings nearer the impoundments and along the median dike 
..would provide . the. necessary . information to adequately define .the 
stratigraphic relationships beneath the site. (Provided that continuous 

coring and finally, gamma logging is done on each well or boring'to. 
effect correlation'between the we11s.)

For the N-S cross-section, an additional boring along the median dike 
of the impoundments would help corroborate or more accurately depict 
the details of this N*S cross-section.- The seismic refraction survey 
for the E-V cross-section failed to define the stratigraphy in the 
vicinity of MVP-8 i.e. it could not distinguish to. presence of a 
bedrock ledge.from a fault. Additional borings near MVP-8 would help 
define the local stratigraphy.

18. Flow direction has been determined to be generally towards the
.Northwest.. There is a pronounced gradient of 0.1 foot per foot: as 
measured between MVP-12 and MVP-10.

f}. . The discharger refers to P-1 (40 feet screen length) and P-2 or MVP-
12 (40 feet screen length) as. piezometers. . The 40 foot screen length 
of these wells, makes them unsuitable for use as piezometers. F;low 
direction was based on static, water' level measurements taken in 
upgradient and downgradient wells.

(20) Vertical gradients were not addressed in the report submitted by the
.discharger.

(22) Flow direction was supported by. static water level measurements in
upgradient and downgradient wells.

23 . See comments on item 19. .:. -.7

27., 28.. Hydraulic conductivity has not beendetermined. The discharger should

& 29.. : use .a suitable pump test such as a step drawdown test to determine the
......—hydraulic, conductivity of the. aquifer formation,.. .i, .

30 - The discharger did not provide any values.

31. See comment on items 27., 28. & 29.

32.

33.

The as-builts of all the wells have been Included in Appendix J of the 

of the-'report.

A-water level contour .map based on static water elevations of all 
monitoring wells (Including "piezometers”) has been included in the

report, ■ ; t .V:

*".U ’*£*’ ■ ; r&riia

rr~ ?*>■
•s N is. A.■ -■ * ■**. 1
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34.

35.

36.

37 . & .39.

40.

41.,42. 
& 43.

There are no near by pumping veils. Water level contour maps.biased 
on quarterly static water level measurements in the upgradients. since. 
1986. indicate the sane flow direction. It is unknown at this time if 

: there is any other “variation" that could alter the flow direction of 
the ground water.

Both upgradient veils MWP-3 and.MUP-12 are sampled quarterly by the 
. discharger; however, only results of the sampling analyses from MWP-12 
are used in the Student's t-test. This is so,, because MWP-3 has a 
screen length.of 100 feet.

Since MWP-3 has a 100 foot screen length, it is not suitable as an 
upgradient well.. This means that there .is only one upgradient 
•monitoring well i.e. MVP-12. Moreover; there were zones encountered 
during drilling (moist to vet zones) above the screened intervals of 
MWP-3. and KWP-12 (only.moist zones) that could .possibly yield enough 
water for sampling and could provide potential contaminant transport 
routes within the alluvial deposits. Staggered piezometers, with 
discrete screen intervals could help to identify the existence of .these.

. zones.

The discharger's only rationale for the location of monitoring wells 
■ MWP-8, 9 & 10 seems to be due to the observation that static water 
level measurements indicated that these wells, spaced laterally about 
185 feet apart from each other, were' generally in the down gradient 
direction, and hence could serve as' downgradient monitoring veils. 
However, the water level contour map in the hydrogeologic. report ■ 
indicates that MWP-9 is not properly located in the sense- that as 
currently located it is not a true down gradient well (but a. side 
gradient well). Monitoring well MWP-8, though appearing to be located 
in the down gradient direction may or maly not be a useful down gradient 
well because the local stratigraphy and hydrology, in the vicinity, of 
MWP-8 is not adequately understood. Only MWP?10 is a true downgradient. 
well. '. •_

The downgradient. wells are not placed at the limit of the«TSurface 
impoundments and therefore are not strictly at the compliance, point. 
However, due to a. power line and.unpaved road which are adjacent and 
downgradient to the impoundments, the wells could not be placed'closer:. 
than their current location. ' .

MWP-9 being a side gradient well, cannot intercept leakage. Itcannot 
be said definitely whether MWP-8 could or could-hot intercept Teakage 
.because the local stratigraphy and local hydrology atMWP-8 is not 
understood. Only MWP-10 is ideally located to intercept leakage. 
Regarding the-screened interval of these wells , these may not. have. be,en 
screened In the uppermost, aquifer..: The moist zones above the screened 
intervals, in the alluvium need to be Investigated by the installation 
.of .suitable staggeired. piezometers to identify if these zones could be 

the uppermost aquifer and if they arm hydraulically connected with the 
current "uppermost'aquifer”.; . ■. v;.y...



44. The veils.have the following screen lengths:.

MVP-3 
MVP-12 
P-1 
MVP-8 
MVP-9 
MVP-10

(or P-2)
100 Feet 
40 Feet
40 Feet 
30 Feet 
40 Feet 
40 Feet

45. Monitoring'veils MVP-3 and MVP-12 were, advanced to bedrock using Layne- 
Vestern's Drill Master air percussion rig, utilizing a 10-inch outside 
diameter (0. D.) hammer and.a 9-inch 0. D..casing. Layne-Vestern's 
rotary air hammer Porta Drill rig with a 5 1/4 inch O.D. hammer and 
casing was used to advance into bedrock. Monitoring wells MVP-8, 9 
and 10 were advanced from the surface into bedrock with the Drill 
Master rig as described above.

All veils were developed by: surging with a. 4-foot long, 2-inch 
diameter bailer and then bailing until the sand was no longer evident.

47., 48. According to the submitted.as-builts, the veils are sealed only at the 
& 49. top of the filter pack. No bottom seals were placed.

51. It is unknown if the bentonite.has been placed.above the water table 
since no subsurface water was encountered during drilling and. there 
's a lack of understanding of the moist to. vet zones within the 
alluvium.

54. It appears that submitted Sieve analyses results for MVP-12,. P-1, MVP- 
8, 9 & 10 were used to select filter pack and screen slot size. No 
sieve analyses for MVP-3 were submitted.

55; Based on the results of sieve analyses, it appears that the filter-pack 
is appropriate for the aquifer in which it is placed.

56. MVP-8, 9 end 10 have a 2 1/2 inch annulus;vwMVP-3 -has■ .«'75: fnch 
annulus1 from 189-222 feet! P-l has an annulus of 3 1/2 inch down to 
205 feet and an approximate 1 inch annulus from 205-217 feet. MVP-12 
has an annulus of 3 1/2 inch down to 133 feet and. approximately a 1 
inch annulus from 133-143 feet.

57. It appears that the screen slot size is apprppriate to hold back 
100 percent of the filter' pack. No!; 2, No. Xor 12/20 Monterey filter 
sand was used with 0.01 inch screen slot size:/

59. At least 3 casing volumes are purged from each veil. The sampling 
equipment and materials include' the follovlhgr -

a. Beckman pH 121 - pH meter
b. Markson Model S-10B- conductivity meter «
c. 0.45 micron in-line filter and peristaltic pumjp



'• . ... 1 r1 v -'--

■i

60.

61.

63.

Hach DREL/IC Spectrophotometer for field hexavalent chromium 

. measurement
a. Vail Vizard Model. P1201 dedicated.bladder pump equipped with Teflon 

bladder and Teflon*lined discharge tubing, controller, and nitrogen 
f. Olympic well probe and steel tape for water level' indication

Static water levels, total depth of wells, pH and specific conductance 
are to be measured and recorded In the field for all monitoring wells 
and "piezometers".--; ...

The Sampling and Analyses plan also specifies the use of appropriate 
equipment, tripi.blank, spiked samples, details of sample■ preservation 
and methods of .analyses to be used. ,

S'jvv. .v> I" „v - ... ■"’.‘•■Or.

Ho significant differences for upgradUnt wells MVP-12 and MVp-3 over 
the initial background were observed when an average replicate t-tesf 
was performed at 0.01 significance level.

- .. • -T:. V.. •...»• v1

HVP-8 has consistently shown a significant difference (increase) in 
specific conductance value over the initial background value. This 
significant difference- is. apparent with ;pr without the use of the 
-Student's T-test. This .difference- is reflected in the quarterly 
sampling results since 1986. *.*- .

^ «iis timb-the source of significant increase over the initial 
background is not known for certain. The discharger has offered the :

1. Ihb observed difference in the values of specif 1c conductance
(total dissolved solids, content) between well MVP-8 and upgradlent v / V' 

.well MVP-12 could not be due to contaminant leakage from the ponds 
.because the pond water is of the NaCl type, whereas, the water from -
W***8, 1* >£. C*C1 type.., . Further,, well MVPT10 has not. shown 
significant change in specific conductance value from that recorded -
in up gradient well MVP-12;:^... ; '
-cfflv .• j: =£;
2., Thepbseryedhigh values in.specilic*conductance sodium, chloride, 

and sulfate ions could be the result of "localized, natural 
physicalor chemical processes operating in the vicinity of MVP-8" "
*u?b as,, the Introduction of. "highly mineralized water into 
alluvial aquifer from a fault zone in. the vicinity of MVP^8i''W*Si'il^^'^: 
through fractures in the metadiorite at MWP-8. Depressions oriu 
other- irregularities in the bedrock surface could'also produce1.'-- 
*°ca**zed 2ones of relatively stagnant ground water along the'1’
Contact, between the metadiorite and the unconsolidated alluvial -

.........

64.

.r4isS:^SS

■iyi, .'•j'lA*. g. »
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65. :. Monitoring data have been collected and compared for upgradient and
: dovngradlenc ve11s foraore than two years.

66. It has not been determined that hazardous waste or hazardous waste 
constituents have, migrated from the ponds to the ground water. Also 
see coament to iteii No. 63. •:

72. Only MWP-8 shows significant difference in the paraaeter specific.
conductance when compared'with the sample paraaeter In upgradient well 

: MVP-12. Not enough information exists at this tiae to evaluate whether 
■the ponds.are- leaking.

84.-. The discharger has. not submitted a ground water assessment program 
• outline. - . ■ ■ . ■'
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niLD UVIIV OF XAZAADOUS VAST1 DiSFOSAt sin

10 DtnJMin cowiiAACt win wound vatu hoiitohug Mouiuiuro

Conpaay la—. Pacific Has L Electric Co. 

Coaysty Address 77 3cal Street 

San FranciscovCA. 94120

UA io n*, cat -oBon'inao 

: Date March 3. 1989

Geologic Cosiultaot Alpha Geotechnical 
Consultants & Louke and Associates

Cossultaot’e Address. ■ ••—

Itflever's Is—Mohammed Khan 

iVQCB 17

Aevlevsr's Civil Service • ' . ’ 
Claasificstles Water Resource

Control Engineer

Type of Facility 7,

(a) Surface Inpound—at

(b) landfill '

(c) lead Treataeat Facility

(d) Diapeaai Vasts fils

' fuaberof lack •'
Used Llser Type Pellaed Double Used User TV

20 mil PVC

Tea Vs Bakaev*.

Ter all double-lined facilities:.. 

Is there a leak detectioa system? NA

Does the leak detectioa system 
currently have liquid ia it? ..

Is there aay indication that leakage 
has occurred?

■r\, x>\

If yes to above, describe

NOTE: Most items checked under 'NO', 'YES' and 'UKKOUK*'
accompanying comments, listed at the end of this checklist^

* •• • ;•» *.■ .• a- . • >. “ * •.



1. Vtt tit ground valer •oeitorlsg 
»(9|fM III geologic IMtllHlt 

.... report reviewed prior u rite *leit? -■ 2L»

2. let the grows* water noaitorlsg 
; plan- bees ioplenesled?

J. Do the plans as* descriptions 
provide* Is the geologic report 
accurately collect:..

8* PoIssue

Site geology, including lithology, 
structure, privacy aod secoedary
pernesbllityf X

Site topography? -'/-'r- iL.

Cur rest status of facilities? X ■ •'__ " .. __

4. !s a regional nap of the area, with 
the facility delineated, included 
.in-the report? ■ 2— ■ —

5i. If yes, what is the scale?

4. Is there a topographic eap of the 
site at a scale of 1 loch * 200 feet 
that shows the topography as* all 
units present at the facility?

1 inch : lOCOfeet

X „__ • / ■ ' ■

If not 1 inch * 200 feet, .shew scale. in inch : 100 feet

.(vy- •••* * •
:fv .„

■Z2&&. 'vi'
m."* ? .K. ** e

. Show contour interval. 10 feet contour interval

7. Are there .any strains, rivers, lakes,
er wetlands, near the.facility? ,X__

£ .. J.f_.ye* to- above,'list and give approxi-
- iiate distance, and indicate, apparent

up- or downgradient direction. Colorado River 3500 feet ease

6f the basins (downgradient)_____ ■'



\
%

9. (i Uin lij nKiict ii these adjeceot 
voter Mlu ef (oitialaiali co«ia|
(ttt tbi facility? x

NA

-•■. ' ■■ ■ • ■ ‘ . • '

10. Arc tktri »r diaehargiog orrecharg* 
vtlla sear Ui facility? X.

H. If yea.to above, llat aad give spprosi- 
aito dlataoco aod iedicate appareat 
up- or.doyagrsdieet directioa? .

12. Isa site water table coetour asp iocluded 
ia the geologic report!

NA

; '

X

13. Docs the coetour asp appear logical 
oa the baaia of topography aad 
observed data! JL_

14. Are static water levels showa! Z- ’ — ' ■’ —

15. Xa at least oae adaltoriag well
located ia the area that appears to 
be hydraulically; upgradisat! X r

14. List all upgradieat wells byauaber MVfP-3 & MWP-12 & P-1

17. Are at least three aeeitoriag wells 
located ia aa area that appears to 
be hydraulically dovogradieat? . ' '

It. list all dovagradieat wells by euaber MVP-B A MVP-10 • •*’

19. Are there aey seeps or wet areas 
dovagradieat of the facility? ■ . JL_

' ■ -

appear to be ta seed of additioaal 
aooitoriag wells! 2L-

W&.. ■*. *. •

If yes, describe the locatioae.

'■ .J. '
• • •* •\y.v •. ■■ w

i-. \\
'• i * . ’

* -v.y jrti'. i\. £ •£ ■ * - <.
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21. Lift til Ml*f •( Mill It til lit#.

22. Art tkirt ceacrete mfici Mala? .. ' JL —

23. Art the will (ippilt JL . _

24. Si tki cape loch? -jl ____ _ - .'_

23. An tt«n fntictlw itudpiin to 
placearouad above*ground vella? x ■ __. . . ;.

24. I* the plot plaa uied for th*
iaapectloa the UM it tbi ooo it tbo 
aoaltoriag prograa plat docuaeatatloaf

. #
27. Art all coapoaeata of the facility 

’ identified during the field review 
addreaaed la the aoaitoriag prograa 
docuaeatatloaf x •• '■■■ ■ '

28. Air* aoaltor yell locatloaa aad auabera 
observed at th* ait* ta agreaaent vitb 
locatloaa aad auabora abova to tbo 
hydrogeologic report which docuaeat* 
the aoaltor lag pregraaf ? ■ X __

29. Ver* locatloaa aad elcvatloas of th*
. aoaltor veil* aurvejed lata aoac 

* haova'datua? ■ JL. ■ __ •; :

30. Vhea you aouaded the vella to deteraiac 
total depth, were there diacrepaaciea 
between your aeaauriraeata aad the
Mated deptba of greater thaa two feet? See concent ' ■'

31. Liat thoae vella where your aeaaured ... 
depth differed.froa the liated depth 
by eon that two feet. See concent

32. If aay vella were aet aouaded to 
deteniae total depth, liat th*

' ' Iwella by ouaber aad explaia th* 
reasoo each waa aot aouaded.. mcp-3. 12: 8.-9. 10 it ?-1



33. Mi ground vitii (KiiiiUMi li
•11 •oaltorlag wellaf x

34. llit iij nlli vkid wn <17. . ?twp-i •, 7

3S. in iiaplH fro iqr mil UibM 
(where turbidity ncaas fine notorial 
iroa the aquifer, aot chenical or 
biologic reactions la the,well)? . ____ __x

3*. list wells that produce turbid
■' ■■ ■ See coment

>7. Vhot notorial (Tollon, stainless steel 316 or 304, PVC, etc.) was 
.used in the construction of the vail caslni? Schedule 80 pvc 

Vail ocraaaf Schedule 80 pyp .—"---- -’

39. la there a copy of- tba aaapliag plaa . 
at the facility!

39. la tba plaa being followed la regard to:

Saapllag schedule!
Sampling nethods!
Sample preservation 
Sample handling!
Saaple analysis!
Recordkeeping!

-X

40. List any deviation iron the aaapliag ■'
and analysis plaa. ------ ;-------------- See ro^f

41 . Arc organic constituents to be stapled? x

42. Are samples collected with appro­
priate equipment and methods to "
minimize absorption and volatilisation? x

43. Are appropriate saaple preservation 
.and preparation procedures being 
followed (filtration and preservation,
os appropriate)! ■ „ ■

See comment

—Se.e conmen*—



44. Art samples refrigerated?.

45. Are Environmental Protection Agency (EPA) 
recommended saaple holding period 
requirements being adhered to?

46. Are suitable container types being 
■ used?' '

Uokacwa

47. Is a chain of custody control 
procedure clearly defined?

46. Is sample analysis performed by a 
qualified laboratory?

49. Name of laboratory performing 
analyses?

50. Are analytical methods described 
in the records?

51. Are the required ground water 
quality parameters being tested for? 
(Chloride, phenol, etc.)

52. Are the required ground water 
contamination indicator parameters 
being tested for? (pH, Conductance, 
total organic carbon, total organic 
halogen)

53. Are any analytical parameters’, 
determined in the field?

.54. Are field activity logs included?

55. Are field activity logs filled in 
as samples are being collected?

56. Are the names and position of the 
field personnel included in the

. field.logs?

57. Is an. analysis program set up to 
determine the presence of contami*

: nation using ZPA guidelines?

58. Bsve ell record keeping require?
V"> stents been met?

Brown arid Caldwell Emeryville 
Laboratorv

X

X
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PC&E TOFOCK COMPRESSOR STATION 

COMMENTS ON APPENDIX B CHECKLIST XTDIS

The following comments correspond to the Checklist Item numbers: 

type of Facility

(a) At the Topock Gas Compressor Station; PC&E has four surface
Impoundments which are used for evaporation of cooling tower blowdown - 
wastewater . These four surface Impoundments are lined with, a 20 mil 
PVC synthetic liner which is underlain by 4 Inches sand and overlain . - 
by 10 inches of'sand and 4 inches of native material. The inside 
sloping surface of each berm is spray coated with asphalt to prevent 
erosion. The surface.impoundments are immediately underlain with a
resistance grid leak: detection system which monitors.soil moisture.

2. Detection ground water monitoring was started in December 1985.

3. The plans and descriptions provided in the geologic report do not 
accurately delineate subsurface geology, with respect to lithology and 
structure. The description of the details pf the stratigraphy are 
based op insufficient data and possibly inaccurate assumptions. Local * :• 
geology surrounding MVP-8 is not sufficiently defined to provide a 
satisfactory understanding of the local geology. See comments on 
Appendix A checklist items 2, 5, 6, 13. 14, 15, 16 and 17^ Values of 
primary and secondary permeabilities have not been determined. The 
discharger should conduct a step draw-down pump test to find the 
hydraulic conductivity of the. aquifer.

7 & 8. There is one river near the facility. The Colorado River is
approximately 3,500 feet east of the basins (downgradient)..

9- There is no evidence in the Colorado River of contaminants originating '
. from PG&E facility. "’‘.’M/iT"''. "v" * .K ,■ ■

A site water table contour map has been provided and has been included 

in this report.. V

The site water table contour map appears logical based on the general 
topography pf the area, information on the subsurface geology and the * 
static, water level, measurement in the monitoring wells.

Based on static water level measurements there are 3 upgradient wells 
MVP-3, MVP-12 and P-1.

17 & 18. There are two downgradient wells MVP-8 and MVP-10. MVP-9 is not a 
true downgradient well (side gradient well). :



| 19. The site is bisected by a major surface drainage called Bat Cave Wash.

] . Bat Cave Wash is a deep narrow gully which, originates in the Chemehuevi
j Mountains, flows northeast into the Colorado River and is-located

approximately onerhalf mile.east of the compressor station. Flash 
i flood or precipitation runoff flows into the Bat Cave Vaish and bypasses
! the evaporation ponds. There was some residual water collected in a

portion of the Bat Cave Wash located about 2,000 feet east of. the 
j ■ ponds. No evidence of seepage from., the ponds was observed either
• downgradient or upgradient of the ponds. " .

Since the site hydrogeology is .not adequately understood, it is hot. 
possible to.comment on.an adequate number of downgradient monitoring 
wells (their locations and. .Screen depth) that would be required. 
However , based on the available information, the number of downgradient. 
monitoring wells appears inadequate. It is not certain whether NWP>
8 is .screened in the same, aquifer as the remaining wells. So additional 
clustered piezo meters may be needed to replace MWP-8, and also to ! 
investigate; the anomaly relating to MUP-8. The distance between MUP- 
8-and MWP-id is about 200!feet. An additional monitoring well located 
equidistant from MWP-8 and MWP-10 appears to be necessary.

.21; Total number of operating wells are six: Three are upgradient, two ate
downgradient and one is side gradient. Upgradient well MWP*3 has .a 100 
foot screen, length; and therefore, analyses results from this, well are 

.not used for statistical analyses.. Prl is used as a piezometer. Only 
MWP*12 is used as. an upgradient well.

27. The monitoring program does not. address the following two Inactive

. solid waste management units.

1. Percolation Bed: This unit is .located west of the compressor .
station, in the vicinity of Bat Cave Wash. The percolation bed was . 
used from 1951 to 1969 for the disposal of untreated cooling tower 
blowdown containing chromium (10.ppm total Cr) PG&E estimates that 
approximately sixmillion,gallons of wastewater were disposed each 
year during this period, From-1969 through 1970,-the cooling tower- . 
blowdown was treated to remove chromium.prior to discharge to the 
perccla.tion bed. The use of this unit was discontinued in 1970. 
DHS is currently. Investigating if. the soil and groundwater could 
have been.contaminated as a result of this practice..

2. Injection Well: This inactive injection well is .located near^the
chromium reduction tank yest. of.the main compressor building. . The

■ injection well .was drilled in'1969 and first used in 1970 for

disposal of treated-cooling tower blowdown. The well was.designed 
ahd constructed to discharge: wastewater below the uppermost aquifer 
and into a -ground Water basin that was determined unsuitable for 
domestic or.agricultural use. The unit did hot operate under any ' 
Federal or State Agency permits;

The injection well, wasdrilled to a depth'of 550 feet and. 
: -constructed of a. solid steel casing to .a depth of AOO feet and a

! ' 20.



perforated steel casing froa 400 feet to 550 feet. Cement grout 
was poured between the soil formation and the solid steel casing 
down to a: depth of 400 feet.

The use of the injection well was discontinued in 1974 because the 
permeability of the soil formation surrounding the perforated well 
casing was reduced to a point whereit/would not accept the volume 
of water being disposed. The well was then closed and capped.
Ground water monitoring has not been conducted to determine if this

, ;vaste disposal practice has caused contamination of aquifers above 
the basin into which wastes were injected^

29. All wells were surveyed, but the known, datum was. not stated.

30 & 31. None of the operating wells were sounded. •

These wells were not sounded because of the installed dedicated pumps.

Nor.e of the wells produced turbid samples. However, samples from MVP* 
9 and MWP'12 were, slightly cloudy

The sampling and analysis plan is followed'except for a minor change: 
the ground water sampling log used in the field is a different version 
from the one specified in the plan. The field log does not indicate 

. the name of the. sampler (which it should) . Also the weather condition 
is not recorded on the log and it should be so indicated in the log. 
The following recommendation is made in regard to well sampling:

1. The calibration of pH meter and specific conductance meter should 
be done twice instead of once during the day. The first 
calibration should be in the morning and the second calibration 
during the afternoon. This should be done to offset the possible 
affects of.higher afternoon temperature...on the. performance of the 

..' meters.

2- The sampler should check for head space in the sample bottles for 
. TOC' and T0X for allthe wells; "

3. The sampler should .transfer the completed sample bottles
immediately to the ice chest instead of letting them stand outside
the. chest until all sample bottles are done.

40. See comment on item No. 39.

. The samples should be collected'immediately after pumping, not waiting - 
• too :long. (i.e. more than 2 hours) for the wells to recover.

43. Filtration was not done In the field.

44 Samples were placed, on ice in the ice chests.

45. EPA recommehded sample holding, period requirements are .observed.;



Suitable container types are being used.

The chain of custody control procedure is defined and has been carried 

Out. •

53.

54, 55 
& 56.

57.

58.

59.

Brown and Caldwell's Emeryville Laboratory pertoras all *"£**”•*?* 
the dischareer Split sajnples were analysed by Southern California

s«ti.n if to. th. .put ..r.

analyzed for: ••

1. Hexavolent Chromium (in field) Total Chromium (in laboratory)

2. Total Organic Carbon (TOC)
■3. Total Organic Halogens (TOX) •

4. pH
5 Total Dissolved Solids content • V 

■ 6;- Chlorides-
7. Sulfates'-'' V; •
8. Total Phosphate as Phosphorus .

9. ' Iron ' ;
' -.10. Manganese .. •.
11. Sodium .. '• . \

' 12. Calcium

Parameters measured by the discharger in the field were pH. specific 
!SS.**».,««»... Results, of «u,lys.s. «. Include l»

Appendix L(See also Appendix M).

Field activity logs are filled out as samples are collected. Names and 
position of the field personnel are not included in the field logs. 

Names are included in the Chain of Custody-record.

; The analysis program follows EPA guidelines.

All record keeping requirements have been met except for

(1) Site weather conditions ^ ‘
(2) Outline of ground water assessment program

(a) Ground water Sampling and Analysis Plan

(b) Construction, Development _ , *
* RCRA Ground Water Monitoring Wells - August 1. 1986.

/.a Raekeround Soil Sampling and Analyses, Compressor Station^Area; 
Closure of the Hazardous Waste Management Facilities, Topock

SMtlon. <»Hf«ni.. by Mltt,lh.u«

. Corporation, -December 1988...

(d) Bat Cave Wash Soil Investigation; .Tap** Compressor Station; :hy 

Brown and. Caldwell, October 1988. " ''

ii



$
*

61.

62.

(e) Sediment Sampling and Analyses for Percolation Bed and Bat Cave 
Vash; Topock Compressor Station, by Brown and Caldwell, September 

_ ; 1986. ■ • .. . ■■

There is no indication' of seepage from any of the. four surface 
impoundments. DHS is currently investigating a portion of the Bat Cave 
Wash and the'percolation bed for indications of chromium contamination 
of-the soil and possibly the groundwater. The current groundwater 
.monitorfhg^system Is. deficient because of. the following:

(a) Geology and hydrology of the ponds site is not adequately defined.
: The question of the uppermost, aquifer is still not fully resolved. . 
The hydrology . and Mgeplogy.''around MtfPr8 is. not sufficiently 
understood. The spatial - distribution of the uppermost aquifer 
beneath, the impoundments isnot defined.

(b) .Values for hydraulic conductivity, speed and precise direction of
ground water flow have not yet been determined.

(c) Monitoring well MWP-9 is not a true downgradient well, but rather
a side, gradient well, '...

(d) MUP-10 alone appears to be a true downgradient Well, since MUP-8 
may possibly not be. screened in the same aquifer as MWP-10.

(e) It appears that the.number of downgradient wells is not enough even 
; though an adequate number caniiot be specified at this time because
of a lack of a. sufficient hydrogpologic information.

To date the discharge has not demonstrated that the resistance grid 
leak .detection • system beneath the surface impoundments is 

. adequately functional.

A more detailed technical evaluation is not required until . the 
discharger has conducted a. detailed hydrogeologic investigation:. :
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1. Mill Constton 0«t«

... w*n
Screened Total ' 

Wall Interval Depth
Number (feat) (feet)

MUP-3 108-206 218 
MUP-e iai-211 211
MWP-3 179-219 219 
MWP-10 194-234 234 
P-1 171-211 2ii 
P-2 96-136 136

*““.** —T“
Borehole ■ . Top of

Total Depth to Casing
Depth Bedrock Elevation
(feet) (fset/ * feet)
— —

222 188 662.34
211 205 676.26
220 215 682. 12
23S 230 674.39
217 205 695.76
143 130 662. 30

, Grou» 
Surf. 

Eleva* 
(fee*

681.0 
673. 3 
694. • 
"660.4

fill Malls constructed of 3-inch diameter Schedule 80 
PVC pipe and slotted casing. Slot size 0.010 inch.
Top of casing elevations measured frora top of Well Wizard 

mounting pi ate

S'

0

,f. * '

vv, ■
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HELL AS-6UILTS

c-12

L0B3 AND WELL CONSTRUCTION RECORD 
TOPOCK COMPRESSOR STATION

P-1 I COKT'O
OATE STARTED 2/2/86

' . • r . "/■- % '?»• • . ~Y.i' .

V-,\ ,/yK^V

-V

DESCRIPTION OF MATERIALS

-- ; i IP brcfwlt

Oipth
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— 1 5 1/1* ferfiolc

#12/20 
vssWed 
••ntf

210

3
gTAD10RITE- tt pee* tar#, *!. Kathertf.

Hole terminated at 217.0*

Motes:
1. Hole advanced by LayneHlesterns 

10 air percussion haner £ 51/ 
nr rotary hai&cr.

2. Borehole logged by l.A. Flora.

^ .V

■ * -

.'Y . ■
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s AND HELL CONSTRUCTION RECORD 
TOPOCK COMPRESSOR STATION

NELL AS-BUILT

M ] CONTO

DATE STARTED 2/5/85
DESCRIPTION OF MATERIALS

>0

0 —

0 — * =

D —.ZI

•• tr • 9.*• a
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l.-v ,
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'Notes:. ;i‘ V: "
1. Hole advanced by Layne-Vesterns 
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air rotary haaaer.

2. Borehole logged ty.t.A. florft.

&»•



BOREHOLE I^GS AND WELL CONSTRUCTION REGCRI 

TOPOCK COMPRESSOR STATION
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. cdcrtsusli csamtetf bd*i)»s to t*.

Bavai TStfS - M griy. fry. ir-c gr 
s/silL e&sng to eng ©to-dcrlto gr»* 
to 2’ feparse tattles-to-4*1; ton. ©to 
dey/silt coating mss taitocrrf grml

1 Jncretting ©rosntaf ?mls.

'.£>/*: totter ©rting »f sand*.
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• •
/* #*•«(
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t0*K

>/V

•• i

BUVEUr&uf) • tti before* increasing 
ferinrirt] ir.Mposlttoo 

day coating) ^.
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BOREHOLE CB®S AND WELL CONITRUCT ION: REGORL 
TOPOCK COMPRESSOR STATION

DATE STARTED 7/21/85

ccro

KELL AS-BUILT DESCRlPTIQi OF MATERIALS

100

110 —

120 —

130 H

140 —

150 —

ft Kuhtd Ht*

OeptA 

(ft.)
100

f Jfl , rv • |

solid r« 

WCpipe

!'♦ WC pipe 
1/4 0-010" 
tori:, lists 
per inch if 
length.

110

SH

120

130 -

140 -

- ■ 1 • 
wo -m

*»•.Yr«

. V*

. » Va
• .*C
• • •• ••• •
V..* •,
t>)A

• • • *
&

' * T
} " » i • •
[]•

> •: v

- tee. grey. si. aoiet ti
teiet, pasrli eortel toSgr 
^^yffS^-iflPewSeS grew!

r», «t,jr-cw
i/aubang to suteea gravels to T: 
caUereos - perchea •ater^r i.;
\

(to before, 0:creasing

*•••*

•: -* mure;

fed Vi
pncli to S'; esiJareous.

- »a 6m, ©“f. f-c r

day coatee

ten. wiit f fr. f»Sr-lf vilfsr uteaa r*ni$ to s/e*.
V ‘ ■■ "■



BOREHOLE 15GS AND HELL C(^ftatJCTlON RECO^ 
TOPOCK COMPRESSOR STATION

»-3) CONT'D
DATE STARTED 7/21/85 

HELL AS-BUILTS IESCM

in.)

JE*i£M2I * U* lefrc. *il.

Hole terainated fit 222.0‘

Notes:
1. Hole advanced by LayneHtesteros 

10* air percussion ha^er rig.
2. Borehole logged by L.A. Flora.
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. Up pf W»Ug * *
w'-

fO r- |

3c-

<»

>-

:* ca»«<5

L»'6< V*** 4^. %^|

r *■*

C4^li>t Jtc^^C

pusifr*».t# cw»1m *» |
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terll. IMS 
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SA«>ey - U«
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SAvb w 4*t4**^f»V
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BOREHOLE1*5$ AND WELL CONSTRUCTION RECORi 
TOPOCK COMPRESSOR STATION

DATE STABTEO 10/ 1/85
WELL AS-8UILTS DESCRIPTION OF MATERIALS

Oat. tag af tu\n&
fegtfi
tft.) ferfaca Oat.Mngtl lading CT$

I* ttnl
^aMetlvc
casing

felHI’a 
w pin

hr-.4

*•

e-f. ff-r r
ulcrraa SMC >/Mbang U aubeM 
nti. to I*

twc »/rtra. Sr. ,S*f r.Mlea 
uttu U tuning SMC a/spam
Rtsng U KtKUrlU r**cls 
to 2* r 
wnlcrtw lm

jV - feral* to reddish 6m. il. aoist

Ceart/tontanlU
fetut

90 -

* -t

SMD ~ frangt 6m. aDiiLcilcrtous.VF ar. 
vilfore ( higMy aiilizn.

Increasing aoiitirc

m-*llm. #-f r. tubing. al. 
calcareous, trifcrt

• - • •

ayrmm-nt »i»t w-t r 
cskrteus. Mrd to aubang fligr*- ■». 
a/adang. aoitL actatfierJtt gravels 
to 3* tear clay Mating!

gtVEIT iup- *S Ira. aolsL W-fgr 
ctlcarteus SMO a/lhbang. Ala.
grmto ta y '*

torcning aaiatr*

|fUVgT SMC- to tofara. gr*J *« 

aimiT lup±± *1. r-C gr.
cakamue SmC a/nbrg ta auDrCL SMC 
tfrtang aria gr*'Os to 2* 
try caatrl fey Ml SUTV cun



/■'. ....vj'i
i .a.""

s\&*7* "j
*|p#J 
' -■'i'V'/'d
-V7^iv-
#S§®Pi

5;s"‘-s-i

’slSfeiSCSg;

'|*.’ '■X-lV*

f’ 1 '-^ ;..V)': ; ' t' . ’ ■, '

S AND WELL CONSTRUCTION RECORD 
TOPOCK COMPRESSOR STATION

[MWP-8] CCNT'O
DATE STARTED 10/ 1/85 

WELL AS-8UILT DESCRIPTION OF MATERIALS

Dwth 
<ft.) 

lOO-Tv^g-

gUVOiT me - IMcrtUli NrtK.

WllBlTSHC - III feefort #|.

- friy im, si. Blit w- 
„ltx*ous S«® S lilt a/ft&cng to 
SuMM «T» frmh to 2*.

SAfO ■/frml - fcn. W- ■ gr. U. Blit 
SuttM StfO S alnor ilJt a/subta 

ffeirk. cliy mtH r fccNposed 
£mli I lltos if clijf.

1 SWC a/arml - (to torn. lut calcrem 
JESTiuTfridto).

•uva - tOBSI luir - tm. |). Blit ftl 
fi iubtdd nn«inin I* s%

- tn. ti. nut w-» r ■/ 
fmli to 2* luM #i



BORER01E«#GS AND WELL CO^TRUCTION RECOfi
TOPOCK COMPRESSOR STATION
bunt liULt (HWP-e;

DATE STARTED 10/1/85

KELL AS-fiUILTS DESCRIPTION OF MATERIALS

200

210

Otpth 
(ft.) 

200

SP

210

i., gT*ft>lgUTl -ft tar*. 6>j. seat 
Kscoiersuwi | clef r frectirttf arft
P

Hole terainated at 311.0'

Motes:
1. Hole advanced by layne-Vesterns 

10* air percussion haeser rip.
2. Borehole logged by L.A. Flora.



BOREHOLE ^GS AND HELL Cof^T RUCTION RECOR
TOPOCK COMPRESSOR STATION

DATE STARTED 10/2/85

HELL AS-BUILT
On. ta» of min? •*; 12_ (Cstwl

DESCRIPTION OF MATERIALS

/f totpl l**i«S op

Ospth

(ft.) ftrf&es Cltv.

%&& - &8y t«v. si. »ut. * 
talcffwa. a&ng
pmliUt'.

S4® • IMdlafc fern. si. ®j»l w-f r. 
cslcrtw. w>lfar& attwg firs.

<y*.«v
t/ewa - &n. tn. **r. «*

rarurwrws^Q u v* «t«
irmli ts 3*.

iKBusing silt I Fmla.

S«fS - IM Im. si. aolst. W*f r. a) 
alw silt, wifera. esntsins essr»" 
Blebs sf ret stiff clsy.

S#C */»«& - friy frn. iff. alerts
«f*fi ^.'CESif U utrM gr ; - -r- 
e/Mbrg ts sufertt sets C (t2 
irmls ts 2*.

Ifsrsesifts Gsistips. >

swot ewm #i. **? r
cilccr tous. ssnB sir in grtvels 
mi ts siAr#d arts ts 3 .

swrwtm- *si. si. SDlst
tjc* ««
•Hf*. «/

gamiT S**C - »w trs. si. asisL



BOREHOLE LOGS AND WELL CONSTRUCTION RECORI
TOPOCK COMPRESSOR STATION
BORE HOLE

DATE STARTED 10/2/85 V-/

NELL AS-6UILT DESCRIPTION OF HATERIALS



TOPOCK COMPRESSOR STATION
B ORE NO L E (p*P"9) wp

DATE STARTEO 10/2/85 
HELL AS-BUILTS CESCRIPTlCM OF MATERIALS



HOLE nmr record
TOPOCK COMPRESSOR

OATE STARTED 1/28/86
WELL AS7BUILT 

w if CM in* •73;51_ %% #||1

Pr A \S pretcctlvt
ruing

Ceaent I 
tontonite grout

Solid I’o 
PVC pipe

DESCRIPTION OF MATERIALS

SM

50 H 

SP

tepth
(U.) ArfKtOiv.

iti:

- ®‘oi. w-» r. 0] ooiot

SWO » M fern. W«f r. oi ooiot. outing 
cole., wlforo toitiro.

10 - 14 #
....

SP •*.V-y 
•• • 1 *->

20 -
^ •• •*

gswc - (As above. (Ty. outrdd to rddH

a
• 'V*' 5] SILTY CLAY - M fen. Wot Ilofco.

30 - *. />
• • • •• •/ • •* • 

••
SP

53 SMO - W fcrn. YT gr. ol ooiot to *». cole. 
S55*g gro. wiforo toitiro.

40 “
V? *v 
*■: *.*

/o*t 

• /

•; -•> SMO w/srml • ir«y brn. w-c j*. ry. \ 
..' g i75uB5gTolubrdd oetidioriU r««l»

SWD-fidfen YF-fgr, ffto ol ooiot

•• >

!• •*' |V
-I

60- 
-SB

70 - OCX
iO'lort

80
»

|$®

•s. •* .

Itr

^SM • jAs tcfort grmlo to 2 t/TJ

Isawt wvaw-cr «»4 fry. 
f;SESTlEEi..t w luting to outrdd. 

ty. ak.) to J’fru otbloo to 4 .

gwraiY sue - im. w«c r. oi. wot _ 
Icn-colc.Tubing Vootodlorito. grain I 
1ST tol'iproeaWioUS*.

StfOT BUVEL - Iroy fcr*. W-C gr. oubwg 
inSrSTiM Mtriii #y. outong to 
.outrdd grmlo to f\

' swo o/grml * in W!-C gr. oi Wot 
MMng. un-colc.

ffUVELLY SU® -** W-« r. »i w*
; fc&mg ITuBrddL role, o/Wodirtto 
I irttiu U I*. . - :yv- :jr-i



e-u Mrortt »oj.»!-•*.*

hole TOs and hell conSruction record
TOPOCK COMPRESSOR STATION
BORE HOLE «*ro

DATE STARTED 1/28/86
HELL AS-BUILT DESCRIPTION OF MATERIALS

110

120

130 —

140

150

160

170 —

180

190 —

200

> /— Ceoent t
bentonite grout

1/4* fcntanite 
telMs

MM IV 
Wflpi

ivnctMe
1/41.WO* 
barSi. slots 

tflrtof•er w
Tenttb.

U*> s/rs»s) - fr* H-C f. soist. 
sAang son-calc.: «/sets. to 2.

• iKfwDil rmls -

200

- Us above o/tore r*vel-)

SMC o/aravel - frs. W-li p*. si vlst. 
k&ang. sen-talc. s/subang to subrM 
seta, rmli ts I*.

SMC a/ravel - Us above. IF-C gr.|

BUVBITSMC - fray bra. IF-C gr. el 
eoiit suang to subrOt v/subang ts 
•free sets, travels to 2\

- Ircreaslng travels -

SMC o/aravel - frn. IF-C r. si soist 
son-calc.. sifcang ts subrtit v/sets. 
travels Uoderately tecnposet 5 day
coated) to 1*. 
fetadierite boulder.

• leercasing solstare •

SMC a/ravel - Us Aon; fry.)

SMCT tRtiB. » fray. IF-Cgr. subang ts 
urdd. fry sandy aatrls s/F-S sets, 
travels ts 2*.

■um/tGBRf UTBt ■ Pen tferoaposJtSon.)



t+T** %<,1 - "*-T£ *®tO£3* -. -*
w.^jms ■'-•■? a* -■- -^r-

. ^ **pori: 402.)3i-S6.t

LOBGl^AND HELL CONSwUCTION record 
TOPOCK COMPRESSOR STATION

^w) CONT'O 

DESCRIPTION OF IKTERULS

SAfflY @AVfL- (As kforo)
feS'S-’j-f’1 *■*r>

SWY guvs.- (As move ■/increase in graycit)

ffttWUT SAMK frg W-C gr. #j. calc., sutir* 
U su£ir«i */sJ. fccooposed sets grave]i to 2*. 
-Increasing tbisUre-

gUVU/CBBlf LATER- mist to Kt.
feu m w-e r. »i»t to »t. 

gTADioanE- a pm mn>r. u. withered.

Hole terminated at 235.0*

Notes:

1. Hole advanced by layne-lfesterns 
10* air percussion haiaer rig.

2. Borehole logged by L A. Flora.



APPENDIX X

Field Log Reports 
and

Water Level Record
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April 5. 1989

Mr. Mohammed Khan-

As you requested, here are copies of the field data sheets 
compiled by Mr. Steve Gregory, Brown and Caldwell's technician who 
performed the field sampling activities at PG&E's Topock Gas 
Compressor Station during the Compliance Monitoring Evaluation 
conducted in early March 1989.

If you have any questions, please call me at your convenience.

i o :i:a
I %~QiON7-
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■ T■■ - ■
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3
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I

I

Well T d.:_ ill

Ground Water SamDifng Log

D->»- '*%/•< ■ f 9

/
P-rr.p Type: l1- U1 Chair. of Ousted;/ Dec f/:_
Dedicated / Pendie Circle one)

l/tf'
Depth cf Casing:_

Depth, laVv’:::" /> & ■ $ P

Caring Diameter: ^ ^

• *>
Vol. Water in Casing: 5~S./>

Time Pump on: 0 %llQ __

Time Pump off:.

Volumne Factor: « Wf / \ 'f

j
Gallons / Casing volume: ) ^ ^ o / I

. • • 4
■. . : • . ...... . .* ^ .

Initial Pump Rate
(Q= gpml: 07 « T/ <r4.n. ~^6 $**>;»?.

Time to Remove 3 Well Vols:.
Measured by bucket, grad, evlinderpor 

other (Specify):______________ .

umc Q . Gal. Removed pH T°C SC OG Comments

n<KO ,\l CM 7.^3 3<?.3 -17 0 - ^ Ircr-
t nc3 . H0.b<,<tk. ~7M7 3-&-H Qfy ~~ CAeor Ityru/z-hit1

i i r £ .3*1 s~gi..rj»/v 7.M7 ^.S-A ‘ito ~ clear /oT^-ms'

n.\ir .0-7 li.laaL 7.H? ‘jrr - r

— C-y^JLi^Xz-d- (L r r'~ c^/
>c

5 i-*.—5?

Rto. 1 Rep. 2 Reo.3

Final pH | 1 1

Final T°C| • 1 1

Final S C | I I

Samnle ID: P" 1 ........ -

Analysis Requested:.
See, Co C

pH meter Sen/: 0 / M C? 5~~ Calibre 

SC meter Serf/:£ioi£V_^_ CalibtTes 
WU Sen/: OCP->Q

Time Collected:

Size /Preservative:.



Ground Wore: Samclin'* Lo
o—g

Weil Id.: /1 l\J P- l
Da::;

P-jfr.p Type: J^C / / IJ .** re! 
c —c.-^/ Pcnabie (cL~Je one) Ch;in of Custody Doc 0:

Depth of Cosing: Q- I i! . *7 0 

Dcpili to Water: / 0 , s~ ^ '

Vol. Water in Casing: / 0 ~7. .

Time Pump on: (OY <

Time Pump off:_________________

Casing Diameter: 3. <0 n

Time to Remove 3 Weil Vols:

Volumne Factor *7 ^ ( / £-1 

Gallons /Casing volume: h^+7yd ! tfc I 

Initial Pump Rate
CQ■ Epnfr- .4fy°--- ->» /

Measured by bucketed. cyIiSd3>or 
other (Specify^: "---

Time Gal. Removed pK T °C



Grcund Water Samnlms Log

Well Td.:_
■ylhV Date: 'I'ti'rH

Pyrr.p Ty^c: ( 1 V Chair. of Custody Dec fi-
<jCe~catcl2/Portable (circle one)

Depth of Casin: •V/o r>

Dcpdi to .Water: ) 7 *7. / 5
VVlv

VoL Water in Casing: 37.*^ 

Time Pump on: / 3 /

^ f

Casing Diameter: L (3

Yclumne Fac:or_

Time Pump off:.

Time to Remove 3 Weil Vols:

Time Q a Gal. Removed pK

•«37 etc f (\ t 

Gallons / Casing volume: I 12 0 l (/of 

Initial Pump Rate
(Q = fpml: 6? ^ , 3 3otvn -O j~3/i-v» /i •

Measured by bucket,<gad. cylinder)or 

ocher (Specify):_______

T°C SC OG Comments

mot .54 IXO'-U l.OH ■MS 4<90<?0 ___ Cl Cqr
Hrl.at m.hUIu P.5'1 l^roc t'i'y S/.Tu W / /5T<^= /f

trsr- ,>(, 3i^vh: 2,11 I^jCoC 0 letr / ---- -

ifc o-r . ^7 m.(,Th 7; r l^jOOO I'-Uor .
14 50 ,3-7 U 1 keok 7.09 /9. ocO C /«*6/
it 37 .J-t T.3 l*ah ■7,o> fe:i h.coO ' f lea f/un.
ilH-> ■■ <r 7. 05” 3- JV ( rf.ee 0 c (for y

j ■ : = j--------------------- - ——

_ _>. C/nuP -/*> Y

; ^ C r T c-
’ • Rep. 1 Rep. 2 Rep. 3 fc

—— ---- — ■ ^ ------ -
/ 5~

'■••% - -i,. -.v,..

Final pH | 1 I
!(/A?r

Final T°C| • 1 i
SC mc:erSer>?: ^ 80? £39?

ViUlD^I C5/ noCalibilYes^ No
Final SC j 1 1 WUSenfc 7"

Snmole ID: QJ P— % Time Collected: / 6 H *1

Analysis Rccucsccd: Se e C CC Size/Preservative:.

Comments:

^r,
'■—tec* ■. ' V 'x"T7% " “ ■/

v fc

«»,. ‘ . , r ' *7

Version 1.0 Aftfii. IK



w

Ground Water Samsung Los
* w w

\v>!? T<! • /Y'.i,jP~'CT Date: %// ^ *?

Pump Type: / <' L > ?

Defeated/Portable (cirele one)

Dead; of Casing: )"7. Q

Dcadv to .Water: Itf 0 ,-*1 2-

*■ :»>
' n / _ . i

Vci. Water in Casing: <M> . b •_ 

Time Pump on: I ^ I L

Giam of C:i::cc!v Dec ?■:

- . .11
Caring Diameter: S l)

• ,3 7c: / +"

-y
Voiumne Factor

Time Pump off:.

Gallons / Casing volume: . Pc I Uo I
• • • . w

Initial Pump Rats
fO = gpm):_ CP ^ . ( 6

Time to"Remove 3 Well Vols: ______

Time Q . Gal. Removed pH

Measured by bucks :<rrad1 
other (Specify):.._________

T°C S C OG Comments

i$«o .1L 7.5~| OOP — Cl for- / nTUj-fii.G

1 H .*7^ a /<. P&J04’a c£-cJ*- a. A. -**-*<*

! 5 5 & (P/v-yt v\Stss*jXaJL!k<l ~ -*ve- -U. q.Ji Y\l ^ « | £> og/n .

;ii.s-y >y.o ifc&g - Zl.n„j„/m is
i~73v^i .)fc ^.loJs 7 rA ?7,<? jr5-o - & etc.-dt, i ,12:10

fo/>
S'*5

CLcr'-0M~
/ /

Rep. 1 Rep. 2 Rep. 3

Final pH | I • 1
Final T°cj . . 1 1

Final S C 1 I
Samnie ID: /*? DP’
Analysis Requested: v! co c

pH meter Scr-kQ fU Calioffep/No
SC meter Sen?: Pf'OSc' H k' Calioi^er/ No 

WLI Senl: 0 <»O

Time Collected: 1 ~7 3 <?

Comments:

S izs / Preservative:

' . o -
5' s •F'V..

/t.

‘ - ;■■■■:.»..•! '■'yT.'VV ••■...

V«n’on 1.0 Ar^t. t:;



Ground Water SarnbEhr Los

Well Id.: : M LJ fJ -)D te: lU ii ■>
P-.:mp Tyne: :* i •' '>J ,-i c. (i

vDedicr.tejj;/Por.abic (circit one)

Demh of Casing: 7- 3 f . £0

Dcoth, to .Water: 7 O V. 0 3*
*. 1

Vol. Ware: in Casing: 77, <■) *? 

Time Pump on: Otf O H

Chain of Custody Dec H: 

Casing Diameter: j 0 • (

Volumne Fac:cr '.37^*?// r f

i tme Purnn off:

Gallons / Casing volume: / 0, 7 r> / Jt>i.
. J

Initial Pump Rate ^___ ^

(Q = gam): V - .19*0*).*

Time to Remove 3 Well Vols:
Measured by bucke :/$raci_cyIindcr| of 
other (Specify!: _______ , ■

Time Q . Gal. Removed pK T°C sc OG
•
Comments

\CcJ -jy / 0. H CCL ti. ~?S0 I04G>
_ £* l Cetf

ll o (, si* 75-4 itf/o —;. C(-far / oiujz \il 1
u:i7 s^o ^0,1 c*/s . 7.5-4 I3r>.-r-

10/C C 1 f«? <r
7</0 / -dJI ^o_ p-r.r /0/r __ rtf&r /r\7ujz in e*

v C--VUcM* Crl-6 ^
e

. r'" —~T—+ - /
<

Rep. 1 Rep. 2 Reo.3

Final pH J j 1
Final T°C | . | - 1
Finals C | | 1

Sample ID: Sy\ (.^’ P ~ to

Analysis Requested: <

pKmeter Scrih O IH 47 S~ Calib(Yg»/No 

SC meter Sen?: CiUhCzS1/ No

WLI Seri,: r. 0
Time Collected: / (7 I 3>

Size / Preservative:

V-—*;.r;. y-J' ^

Comments::. - .. ! =: A'C—i— ---—i—’ ' •

. '■*? -Y? 1'"-. . > .%• -V“v - •';X'V •..« -~_
‘“V-'- V. -\ :• t-:-

. ' • * . .;•'••• -. • •;••'• '• —. •. - -• •■.>.. o'---‘vs* . .* ’• . ; ' v •.'. ... v-- : . vs* .
\v>.f- V«n:cn 1.3 Awil. 19!S



#

Ground Wa:*r Sampling Log

We
n Tt!,* A\lL P- ! X

Death. to Water 'O? Q\ _
* • « I •

• *. ,•

Vol. Water in Casing: 2- (a ■ 9 7-—_

Time Pump on: ^ 3 -------- .

Time Pump ____________ _____

Time to Remove 3 Well Vols:_

Date: 3 /^ / f c\

Chain of Gistcciy Doc ff:-----
Sc« < «r »t — *7 6 r f $6

Casing Diameter $, (✓. #/

YolumneFactor ' I’t’t

• • _ ' ^ •

Gallons / Casing volume: I O.C a! Uc I 
. ■ • . >j ;

Initial Pump Rate
fO = fpmV. fy D , j

Measured by buckd^grad. cylinder, or 
other (Speciry):_

Time Q GaL Removed pH T°C SC OG Comments

lOcT-fr /'5~. 7'Hr 7^tS' /3ao^ — r/^ /ow-ul:

n .n Vk.HqnL. 7,<f7- >%! .. • Jo HO S'. Cfc^d^l' OTLJ^lt.9.

,/a VU'oJ. l.HC 2S-.7 1 0 UO
/oo-r *• P , -nya. c~/£ i

JAO-1 hTt*j r 7/^ r4" A/ n^*j-''l2>VL ri ^ ,3/^2

'‘5>ci .>“? HI.y-c.fi 7.VT -3C.I ' • ore CUoJy
■/?7w L / X /. <7(7r _____ ...

yC} — C-o-^j£»_c^CDc/ £ f r^'»M

Rep, 1 Reo. 2 Rea. 3

Final pH | 1 1 -jTr jD/jftr S^ri}- f) / M A 7 C
• Final T°C| • 1 1 1 SC meter Serf?: >W>2 C 4

Final S C 1 | WU Serf?: O T 3- ^0

Samole ID: AiuP- tX Time Collectei

Analysis Requested: ■$*:c. C CC_ _ Sire/Preservative: , , 1.,,

Comments:

* OV-v- - V, *' ‘ -VV' ; «• ■

Vtrjion 1.0 April. 1‘



mmmmBBip&agtfPfiSK* W&

GrouBd Wcter Sampling Log

Well Id. ■ '^'i {*> P -1
Date* 3 :'■ -r

Pump Type:.
Dedicated /Parable (circle or.:) 

Dcpdi of Casing: ______ .

Chain of Ciisrcciy Dec #:.

Dcpdi to Water:
: ‘ V.

Casing Diarr.e:: 

Volumne Facrcr:

Vol. Water in Casing:. 

Time Pump on:

Gallons / Casing volume:

Time Pump off:.

Initial Pump Rate 

(Q = gpm):___ _

Time to Rcmovc 3 Well Vols:

Time Q C-al. Removed pH

Measured by bucket, grad, cylinder, or 
other (Specify):____ ________ '

T.c SC OG Comments

Rep. 1; Rep. 2 , . Reo. 3
Final pH | I 1
Final T°C | • 1 i
Final s C | i .

pH meter Seri?:. 
SCmctt: Serff:. 
WLI Sen/:

_CaJib:Yes/No 
.Calib:Yes / No

Sample ID:. Time Collcctei.

Analysis Requested:. She/ Preservative:

Comments:

* - J - -iX* ' ‘-i
• it ‘ijj,'* J- '•

\ -v S*. 7• <T, * -*'* v

Vtrjion 1.0 April, tfS2

Hii

111

_jsa©5
■GvXr*-?

p;



Ground Water Sampling Log

Well Id. ,v\ aJ P - 2
Date:.__ [£hA£3.

Pump Type: _____ ______ .; ■'. •
Dedicated/Portable (circle one)

Depth of Casing: l kS . M (s**«<1eA)

Dcp d\ to .Water: I 77. & '*/

Vol. Water in Casing:

Time Pump on:;_______________ __

Time Pump off:j_____________ ____

Time to’Remove 3 Well Vols:

Chain of Custody Doc fl:

Casing Diameter:

Volumne Factor

Gallons / Casing volume:
• * *. . ' _ . .

Inidal Pump Rate
(Q 55 gpm):_

Measured by bucket, grad, cylinder, or 
other (Specify): _______ _

I



Ground Water Sampling Log

wellTti * yinmt P'-7 ' —

Pump Type:______ —:------------ —
Dedicated /Pcnabl.c (circle. one)

Depth of Casing:..—_—.-------—

Depth, to .Water:. P ^ V—----- —•—
• 'i*. . • '

Vol. Water in Casing:____—.

Time Pump on: —:———————

Time Pump off:___---------- --———a-‘

Time to’Re move 3 Well Vols:__ _______

Time Q . Gal. Removed pK

Date-

Chain of Custody Doc

Casing Diameter:__ 

Yolumne Factor____ !__________ ______

Gallons / Casing volume: ________
• *»'

Initial Pump Rate .
(Q * gpra):___----- ——-

Measured by bucket, grad, cylinder, or 
other (Specify):_________ _____ ______

- -•

T°C SC OG Comments

. ......... . ...... . . - • - -' ...
-• . - Rep. 1 Rep. 2 Rep. 3 •

Ftnal pH • - - pT-i meter Strih , ___ Calib:Yes/No
Final *TC | i I SC meter Serff: Calib:Yes/No

Final s C | 1 1 WUSerfc

Sample ID:. Time Collected:.

Analysis Requested:. _ Size / Preservative:.

Comments:

„ < -* * *
. -3;.‘,/’x.

Z, .

Version 1.0 ApnT,!?SS
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y^iVJ p- n •fc;|v
-

-l.’h-'i ~Cr <p tfilanlr ' " •H X X
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APPENDIX L

Chain of Custody Record 
and

DHS-LA Analysis Results 

on
Split Samples



OFFICE MEMO
i’o >00 .•** d un

TO

FROM

jrrrr

U)± £*- Au tO<L .
,,fc* On i

SUBJECT:

--xi />ft/

___ Arojn Ctt* A*r4,^#y.

.r^y^r y£V 73* /x«/g

S*** /St^AeAr A* >6^^^

J & ,A&A Ja<J( /* </r*a {£

JL£.CCS ft<~f 4r itf/t .

— Tom- Ai /a PrrA*/«v r* r/

— d'PH’/d /Ld)/d/6 %l*t aHA^SSJLf

—*« r$ TZtff <aJa^_.jU s*St**.s t/

-A*Aero. Aji.is *4 A,a*

• OXiC SJSSTANCE5,CO*iiF(vl 
RcCiOrt 4

“—.; uwgg*si - ■—



Vv-

jgsasratfB;*

jssrsSP^*•4*£&»%*»? iS* *
.■e?p«-a5tSj£fc*y*

I JGeL ’ 'h 
sj^sts;?

't&Sp:**.^h;.}5

</IfmArRPff.US MATER,A»-S 
SAMPLE ANALYSIS REQUEST

>H*CtOt'Addi*$»

0*P*r|m*«, o« Mean* Sf<f<

AW apphctbUt ll0rnI 
mutt 0« eompined • MMINo 

To

Th*<'r XHS frJ 3 SO /J

[ 6 Oal* Sampled j/f/ry Yl«y/.

- j-f /y

7 Tim* Sampled

5 Priority (~~j 

a AufhOrifed by

Mpur*

9 AC,,,,,y ■■ ° £n> Dw O S-«e M.I □ Permuting 0 Alt T*ch Mother

10. SAMPLING LOCATION

8 Codes (Mi m oil applicable codes) 

a STc

klm Iti c46| oirti t j i lairqtt

o O nA /’ v >7, ■ a EPA10 NO .■

^ T?)f&<-K ^ '
7*

11. SAMPLES

b. Collector’s No

r*w P ia.

j*n^P3

JiZU-
£i£K.

Jef2$.

12. ANALYSIS REQUESTED

• CB P«

d Type 
~R TO

Container
• Type f S<*e pEield Information

It
iaJ^V

i/

II JL

TT II

b. Q Metal 
Scan

c. r^Metals . . ■

» □ PCS 

g (J^VOA 

h □ PAH

k 0 Eat. Org 
(Screeng)

I 0 Chlorinated 
Pesticides

m 0Or'gano-P 
Pesticides

□ Phenols

j 0Carba 
mates

M3^PC 4t-t

iHwsrr- ~

* IfteI.■ • •_a

tnciusne Oates
Signature

Signature

14 SPECIAL REMARKS

IS RECEIVED BY
_______ 8 Date ^f/

sample ALLOCATION a □ HMl-Berk.1*. * 0 HML-SC C □ AIHL d □ Contract b Dale

17 ANALYSIS REQUESTED



%

LABORATORY REPORT 
Hazardous Materials Unit i 

Southern California Laboratory Section 
Telephone 620-3376 .

To

Sampling No 

Sample Location

George Baker $CL No.

see below Date

Pacific:Gas &,Electric 
Topock Station

: 6919 to 6824 

: 3/10/89

Analytical Procedures Used : Hexachrome Standard Methods of analysis

Analysis Results

spiff
a®;

SCL No. Field No. Hexavalent
Chromium

mg/1

pH

v * 6919 MWP12 <0.003 7.2
6920 MWP3 <0.003 7.2
6921 MWP9 <0.003 7.3
6922 MWP8 0.005 7.0

- - »'

3923 MWP10 <0.003 7.7
in 6924 P-1 <0.003 7.5

Analyst’s Signatures.* *.' Supervising Chemist’s Sionatnra.



$tii9 ©f Ci>'*o,A|f «ci

%

HAZARD©U8 MATERIALS 
SAMPLE ANAUff SiS REQUEST
Coiiector/Aod'et*

■ -

Department o*
__________ * - ' ^

All »ppl<»t>l* >lprn» 
must be completed

1 HML NO 
To

? P*9* ^
O. /

* •"'<>'* K»*»' JTC* - JT> If

G >HS “ Tt*] ^ **5° ^ fo*'/ , ^

.« /•« . / .rltsljo, 7 Tim* Sampled • NO

i P'rOnty | |

I AuthO"»ed Ov

6 Date Sampled
Moo'* 8 Codes (Mi m ail applicable codes)

9 Activity O CM □ Surv D S-le Mil □ Permitting Q A.t T«eh B'Otlv*.

irkiTiaBioi^TTTTl^g-ti j

10. SAMPLING LOCATION 

b

f) S' ' v* * EPA 0 0
Sue tyz*. * cA'ejL.^ C—Q C .K.

11. SAMPLES

■ io b Collector s No

A.
"b”

"c”

0

E

F.
~G~

H

r*w? \£-

)Y.uJ?q

P>
MUfiP 10

p'l

C HML No
WL

A2L
MXXI

JO.

I'fX

a type

u

)»

II

—rr

Z<P

Container 

* Type I sue g Field Information

Ul-cA^
l(

Ji­

ll

i n aa

r-3?;oa-^

12. ANALYSIS REQUESTED

a C3 PH

b □Metal 
Scan

ML.

I □ PCB 

g. Ej^VOA 

ft -□ PAH

d)

k Q Eat. Org 
(Screeng)

i □Chlorinated 
Pesticides _ 

m r-iOrgano-P 
- Pesticides

d □ WET

□ Phenols n B^TOC dll

-. jr*iba- 
mdio

&TV$'Au

12. CHAIN OF CUSTODYCHAIN OF CUSTODY^

V7 £
r.atwre • ^ -

isrct, sc*i, ?oi (5?) <*-» W 

A a A»wt //MnS

Alan**/!**4*

'fU/ yAf L.

Signature

Signature

Signature

14. SPECIAL REMARKS

tXf Q*Jr d/^»fT

Narre/Tille

NemeSTill* 

Marie'Title

J5 n Iff- 3/ ff/87

inclusive Oeies . . -
/^T- *ir !*?

±± 1_L
Inclusive Duts

/ / - ii
Inclusive Oates

IS RECEIVED BY
a Title

7/ V DF'i.

r~i UUI Barkaiev b ii HML’SC C. [1 AIHL d □ Contract h Pate 
16 SAMPLE ALLOCATION • □ HML-Berkeley b U! «*«■ ^ ^ |(AR 3 0 'W*

17 ANALYSIS REQUESTED.

REfflON •
------- I0«a •MW -



~x>r >

oc report •"c,v.;i:-;;' .*
Southern Californla Laboratory 

Hazardous Materials Unit
Telephone 213-020-3376 - V.r, ’fV’

-. *«-,- -> ^ . . .

... —•* ,’!:2 . ••;■

- - *

To

Matrix

George Baker Sample Set SCL Nos. :6919 to 0924

-•■water :" Oate : 3/28/89

Duplicate done on sample: 6920 Spike done on : 6920 '

Sample Location :Pacific Gas 4 Electric " V"'/

Analytical Procedures Used : Standard Methods of Analysis for Water
and Waste Water 16th Ed*

ANALYTE
Method
Blank

Method
Standard
Recovery

Duplicate 
■ •.RPO

Matrix .
- Spike

% Rec.^^?

_. Units ppm % v*vv%'V*‘'’- ■" -1' %X'\xXy

Chloride <1 100 •V::fv8- ' y > 100 •:

• ".

, -<£■ -- < . . ■ - : 
f. X' . -r

.* ■' - *y' -- :

- ’-t-.><:... .■ •■ Vv>i‘ :’x> ''-V

• .■>.* * . '• •>-’/ -T.. -S.- ■« -
. ■; r-v'- -r

• - -. - • _ ~ • •" :■ L\.\!~

...

■; ■ . • ■ - v

—•   **** —^ - • " •• - ' "■ - . ■ - -—7 .»

- • 7- / ‘ •• —-. :: - - . yy'Sy’y 'f v . ,
' ■ ' '■•?'"■'■ ■■■■■■' ,

■j,—i—s^-aa '

Acceptable values 80% and 110% Difference <20% 75%-125% ^

' .“•£ ; v‘,; • V*/.’-; .* v- >- ‘ ' ’• •: -

Analyst’s Signatures: Superv 1 s 1 ng Chemist’a Signature:
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jJ* Y-fi 
-7*1$
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’.‘■fr" 1
::.r\”j

'MM
'M "

■'■■■VS'"'Ti

■r.$i
, -P

&?S
v\x|

laboratory report .
Hazardous Mator 1 a • * Un‘ ^ 

coutharn California Laboratory Sactlon 
Southern#ca»hon0 620-3376

To
Sampling No 

Sample Location

Georgo Baker 

800 bolow

SCL No. 

Oate

6919 to 6924 

3/28/89

Pacific Gas^A Ele?^kTog2Ck 
Topok Station Topock, ca.

Analytical Proc.dura.>s.d : |t.ndard#Hethod, of^nalj.v. for Water

Analysis Results in mg/V

SCL No. Field No. TDS* Chloride Sulfate Phosphorous 
as P

:V i
■ -

6919

8920

6921

6922

6923

6924

MWP 12 

MWP 3 

MWP 9 

HWP 8 

MWP 10 

P 1

673

552

832

11,917

663

643

180

125

260;

6920:

180

170

123

102

140

506

132

138

<1

<1

<1

<1

<1

1



wV&i
Sr*.'3J

m
iSf

< PfXWtly □

• Aomo*</»0 by

—*C'"")' Dln' DSW' D □ Permitiing G TrCh RW,

10. SAMPLING LOCATIQW lOMT I t4 ft| (>k | | | , | ^g] { |

P /' \ sn . EPA.O NoU-U-LX1-U-J

c ‘"""’-fote* ru

• C*i|
11. SAMPLE*

8 Codes (fill tn ail applicable codes)

• STC

ID b Collector's No c HMLNo.
A. (1\VT\&. 1:9/Mr

-1- &?2d
. c ihwjpci

__° MU/P# 6, 92 &
—i- MIW 10 CrflG
__ *■ P-l 6-9
0
H.

W. ANALYSIS requested

Container 
* TVPe 1. sue 0 fW Information

• I



\ y

l«lh m atory Pfn»» f 
Haze* i Materia., unit 

Southern f> M forma Laboratory 
To1et»’jne 213-620-3376

To : George Baker

Sampling Number: see below

SCI No. : 6919 to 6924 

Pate : 4/3/89

Sample Location: Pacific Gas 4 Electric
Topick Station, Ca.

Analytical Procedures Used : SW 846 3<vi0 Na and Ca by
Fe and Mn by 
cr ■ by

Analysis Results

ICP
flame AA 
Graphite AA-

set No 6919 6920 6921

;• - . : > ; ■

6922

'V-■

6923 6924

Field No. MWP12 MWP13 MWP9 MHOS MWP10 p V

Units , mg/1 mg/1 mg/1 mg/1 mg/1 mg/1

Calcium; 127 101 150
; • • •

3800 128 . 127 V

Chromium <0.01 <0.01 <0.01 <0.01 <0.01 <6.01

ron
r ’ . . /4-. - •

0.25 0.19
' - ■ r

<0.01 <0.01 <0.01 <0.01:

Manganese <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 ;

Sodium 79 66 102* , 414 99 68 V

Analyst’s Signature ; ^ Supervising Chemist’s Signature

• *-W ;*** fK' 0> ‘ ’ - ‘ '

. Monina , Li/ao - / ■. .
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lia Deportment of Health Se; 
izardous Materials Laborator 

2151 Berkeley Way, Berkeley Gi*

Laboratory Report

Total Organic fkilidss

« E 1394 to

E 1399

collector: G. Baker Date Collected:

P. 1 of 2 

3-7-89

Sampling Location: P.G.E.

Topock Station

Topock ,Ca.

Date Received by Lab: 3-16-89 

Lab Results Status:

Partial x Final Supple.

Analytical Procedure: Adsorption on charcoal followed by pyrolysis and coulometric 
titration with silver ion.

Reference: EPA Method 9020

jl HML Number —> E 1394* E 13959 E 1396*
Method J J

Blank |j Detection}!$ Collector's Sample Number —> MWP12 MWP 3 MWP 9
| Matrix —->

water water water
-------:—« Limit «
DIK99 J l

§ CAS * Units —> |! ug/L ug/L ug/L
■ h ii

ug/L •: ug/L t

ij |total organic halidetasCl)j! 23. 16. ! 23. . ND ] 3.3 ]

ar i t )

1

l
i ■;

1 J

It l$ i !’ . ! ii • ‘ i

• S*+ i .M

3 1 ■ ■

r—---------------- --------------------------------------&------ ■ , a

t ! - ■ i: jj
I r ! • .cutjlvru l

J______________ i________■E I F
s i
S - j ■ - ■ ■...

J r flPP 9IIA KKQ j \

a ■ . 1 • .1
? 1 a

i ■ 1 i ’ii’ S ii

( . J ■. | L_
i-:s?mrr i

8 ,v ,-v.. -i-.,..-.. < , > • - .... ,

1 -•-jJ-

I
__' - ■ -V . jJ

8
\: 

tt
i - \ ' j

- ! .■ \ . ;
. I . ! j '!

|i l • l|
i - ___i_____-__________ ; ■ -I • ,

I-'-' • 1

■ ■■ ■ • ^
**DIW =Deionized water
* Data indicate possible negative bias ;results should be considered lower limit only.

Note: ND = Not Detected NA = Not Analyzed

"■•mple Prep.: Arthur Holden 

analyst: Arthur Holden

Supervisor: Howard S. Okaaoto ^

J' ■ v. :
HO/ft/genform

1 » ' S’Zp-.X^
^ Signature

4-3-89

4-3-89

JUM£S

. Date'.
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lia Departcent of Health Servi 
uirdous Materials Laboratory < 

2l5l Berkeley Way, Berkeley 94704"

Laboratory Report

Ibtal Or&anic Halidas

IML t E 1394 to 

E 1399

Collector: G. Baker Date Collected:

P. 2 of 2 

3-7-89

Sampling Location: P.G.E.

Topock Station

Topock ,Ca.

Date Received by Lab: 3-16-89 

Lab Results Status:

Partial x Final Supple.

Analytical Procedure: Adsorption on charcoal followed by pyrolysis and coul one trie 
titration with silver ion.

Reference: EPA Method 9020

HML Number —> E 1398* E 1399*

Collector’s Sample Number —> 8 MWP 10

Matrix—r> J water

CAS # Units —> | ug/L

total organic halide(eisCln 16.

S—"

P-1

water

ug/L

8.6

E 1397

MWP 8

water

ug/L

NA

ug/L

Detection 
Limit

ug/L

3.3

1

* Data indicate possible negative bias ;results should be considered lower limit only.

Note: ND = Not Detected NA - Not Analyzed- E 1397 was broken in transit. 

*" 'mple Prep.: Arthur Holden ^ C\ jf 1 V

analyst: Arthur Holden
-re'

Supervisor: Howard S. Qkamoto
d-OATixa+f

U - ,x: L--f '
irm ’ «* 7^ - .k■*'* <« .HC'/ft/genfom

Signature

4-3-89

4-3-89

M/lC/f?

Date

V.:



lia Department of K; h Se: 
izardous Materials Laboratory i 

2T51 Berkeley Kay, Berkeley 94/0'

Laboratory Report

QUALITY OQJmOL SUfMHY

ML 9 E 1394 to 

E 1399

P. 1 of 1

collector: G. Baker

Sampling Location: P.G.E.

Topock Statical

Topock, Ca.

Analysis for: total organic halides Matrix: water

HML NUMBER —> jj E 1394 E 1399

Detection
Limit

COLLECTOR'S NUMBER —> | MWP 12 ■
P-1

QC SAMPLE TYPE —>
j

DUPLICATE RESULTS MATRIX SPIKE RESULTS

RUN 1 RUN 2 AVER. RPD ADDED | RECOVERED

| 00MP0UND | UNITS --> : ug/L ug/L ug/L X
: :-- 1 : :
ug/L 1 ug/L %REC. [! ug/L |

|---- :-----;—:---- :-------- k
itotal organic halide(asCi) 22.8 23.2 23.0 1.7

■1 i 1. ■ —
25.0 23.6 94.4 jj 3.3 |

i 8
1 |

I
i •

i»
l:___ J

h
a • _____ :____ :____ .____ :__ ...

t

*
1 ;

a ■ |

1 ■ * ■ ' " f j

ii i 1
■ i! - ! ■ --

i j
,i! | i 1 t 1

_______ _______' ~ .> i i ■ ■ j . . »

!i Comments:

i

Notes: ND = Not Detected

NA - Not .dialyzed because of 
matrix interference.

RPD = Relative Percent Difference

j RUN 1 - RUN 2 i
* —- - -

(RUN 1 t RUN 2)/2
X 100%

RECOVERED = (Background + Spike) - Background

" G°smple Prep. : Arthur Holden 

.-vialyst: Arthur Holden

4-3-69

4-3-89

Supervisor: Howard S. Okaaotp



HAZARD* 
SAMPLE-At

r. Cottector/Addrasa

6-&Kc«r MS h>-

MATERIALS
rsis RESIST

All Bpplietbi* Hemt 
ti be completed

4 P^WijJyyo-jT^

,Sfc.3s° loK, R*<LtA , /jg Qnpfyx

iHML NoH\"iV| W

_LiE13SS_
> Pigi f 

d /

5 Priority Q 
a. Authorized by

ii

8
jjpfIs
s£j

jS&aj

i$3?
B

i
ii
ss^j
s~.:
v:>-iSf
gk
§fi
|pvij

El
sis®?

’‘ate Sampled 3 hfcl aZfs/xfa 7. Tima Sampled

9 Activity □ Enf. □ Sure O Site Mit □ Permitting O AH Tech pother

KViA fTI q B|oir3ll 11 I

H0yi» 8. Codes (till in alt applicable codes)

a. STC

10. SAMPUNQ LOCATION

b. Sile

c.

n /* ' *•EPA10 no.
TriCsfit ■ W3*. * - cflzeArt f ■- N"c^jpor K, ----------

A**™ ■ pXVi.'K’ <4cd4frvt /.A •

' NumberSlrcei , , City - Z>p Jk
W rv>u C>eftkcrJLFf»T

11. SAMPLES
«

a. 10 b. Collector's No.

B.

0.

E.

F. 
0.

faCEYtiJ

___

M.

C. HML NO.

£ F2S

Container 
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_
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T
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Scan __________________
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Pacific Cat aa* Elactrlc Campaay p-^i^ opr*«nrr. Podtii A frt* 
*»M M.iiygn3'njtT*"' Aim

??S9*) C*t!TWTIi,'M<!t 6o(l*V4!<J
M«r*irv CA 
W-2H391

January 1J. 1989

PO Bo. 1060 
6a'vo* CAQrin

JAN I f 1989

Mr. Arthur Swa.iian CM 7
Executive Officer
California Water Quality Control Board - 
Colorado River Banin. Region 7 
73-271 Highway 111, Suite 21 
Pals Desert, CA 92260

Dear Mr ^ Swajlan:

Attention: Mr. Shasi Kumar 

Re; Board Order 85-99

Attached are the quarterly monitoring reports for 
Topock Compressor Station for the period ending 
December 31, 1988.

.If you have any questions regarding this report,
Please contact either me or Jeff McCarthy of my

Sincerely.

. W;R.A. Cook
Southern Area Manager, 
Pipe Line Operations

Attachments

cc: Refuge Manager
Havasu National Wildlife Refuge 
P.O. Box A 
Needles, CA 92363 ;



PACIFIC GAS AND ELECTRIC COMPANY 

TOPOCK COMPRESSOR: STATION

QUARTERLY REPORT 

BOARD ORDER HQ 85-99

To comply with monitoring and reporting program no. 85-99 
(Revised 12/5/85) issued by the California Regional Water 
Quality Control Board - Colorado River Basin, Region 7, the 
following report is submitted for the quarter ending December 

31, 1988.

Table 1 contains wastewater monitoring data for the four 
evaporation ponds and Table 2 contains groundwater monitoring 

data.

Copy to: Refuge Manager
Havasu National Wildlife Refuge
P. 0. Box A ..
Needles, CA 92363
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ANALYTICAL RESULTS OF SAMPLES COLLECTED FPOM THE EVAPORATION 
PONDS AT TOPOCK COMPRESSOR STATION

1

TOTAL

POND

DISSOLVED
SOLIDS PH

funits)

SPECIFIC
CONDUCTANCE
(micromhos/cml

TOTAL
CHROMIUM
fM/n

TOTAL
PHOSPHORUS

fmw/1)

#1 4.900 7.5 9,300 <0.1 0.2

*2 26,000 9.3 57,000 <0.1 0.1

*3 36,000 9.1 69,000 <0.1 <0.1

#4 38,000 8.9 70,000 <0.1 <0.1

The total quantity of wastewater delivered to the ponds 
during the quarter wa6 2,126,290 gallons.



XABLE 2

ANALYTICAL RESULTS OF SAMPLES COLLECTED FROM THE MONITORING WFff^
AT TOPOCK COMPRESSOR STATION llv PINj WELLS

WELL NO.
I LOCATION I

MWP-3
(upgradient)

MWP-12
(upgradient)

MWP-8
(downgradient) 

MWP-9
» jwngradient) 

MWP-10
(downgradient)

TOTAL
DISSOLVED
SOLIDS
(ma/1)

PH
Iunits I

SPECIFIC 
CONDUCTANCE 

—fmicromhoB/gm)

i TOTAL 
CHROMIUM
(ma/'i \

TOTAL
PHOSPHORUS

480 7.8 890 <0.01

--1 Bn(11

0.07

660 7.7 1,080 <0.01 0.10

12,000 7.4 17,020 <0.01 0.12

740 7.9 1,260 <0.01 0.20

640 7.8 1,060 <0.01 0.09

Notes:

'<** means less than.
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BEd-MON#pn, INC

P-0. Ion 1421 • Mtiptrlt, ClllfornJe 9234$ 

(•191 244*3411

Clienti P. 0. AS. 

(TAXi bl9-326-!>542)

Sample 1 Sample 2

PH 7.5
Cr (Total) mg/L 0.2
P (Total) mg/L <0.1
BC pmho/cm 9,300
T08 mg/L 4,900

. 77;-.

S. Mark Clardy 

Chief chemist

Datai 12-29-08 

Lab 13049

Sample 3 Sample 4

: ■Z.‘

. ' • ■Sir-/.
" . . ■">.. '..r .

■■■'■■■■ J.,., . - -t ' l

■ . ■■ - .*■

;-4\:
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Tooock Mater level Data end Field Oeatureaenta 

Mater Level Data

• r j ■ -a Too of Ground
11*11 1° Otolh to Cosing Surftce
£b!p Mi iJpln 8fM flfvatlon Elevation

‘ r X .mZL (»••»> I'eet) tftell (feet) (feet)

..........  219.0 222.0•»*>
its
20$

m
2S0

ISO

MS

Date
’•••••■ •••••»*• ••••••«#
662.34 661.54 11/29/88

Static 
Mater 
Level 

(feet)

676.26

682.12

674.58

662.3

695.76

673.27 11/30/86 

681.02 11/29/88 

670.68 11/30/88 

660.49 11/29/88 

694.59 11/30/88
.'V (

v- . v.

*}i\

Iw tf *1*1 O.OIO-Inch.-. .
■ " elevation* Matured free tee of Melt Mliard tountlno plate.

108.77

176.70 

190.46

206.70 

105.32 

156.73

Field Mater Quality Data

(round 
Mater

Elevation Date 
(feet) Saaoied

Field Volute of
Specific Field Mater Qeaeved

Field Conductance Tetoeratve Before SoopIIm 
-----  I Cl

553.57 11/29/88 

499.36 11/30/88 

491.66 11/29/88 

467.89 11/30/88 

556.98 11/29/88 

539.03 11/30/88

off (uahot/cai 

7.47 

7.36 

7.47 

7.33 

7.33 

7.51

(•Ollontl

830 26.8 124.1

17230 29.0 46.7

1273 26.1 32.2

1000 76.6 33.0

1050 76.3 32.8

930 25.9 68.1

(« *
\ 4i / < i \ >^ .U.’.V
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BROWN AND CALDWELL LABORATORIES
- •_________ .___ ____________• __

*o*u. :**c* »*ni c*

ANALYTICAL REPORT

LOG NO: £88-12*053

Received: 02 DEC 88 
Reported: 20 DEC 88

Mr. Pat Viegand 
Brovn and Caldvell 

3480 Buskirk Avenue
Pleasant Bill, California 94523 Project: 3410-01

REPORT OF ANALYTICAL RESULTS

LOG NO
SAMPLE DESCRIPTION, GROUND VATER SAMPLES

12-053-8 P-1
12-053-9 MVP-3 
12-053-10 MVP-8 
12-053-11 MVP-9 
'2-053-12 MVP-10

.ARAKETER

Hexavalent Chromium, ag/L 
Dissolved Hex Chromium, mg/L 
Total Coliform, MPN/lOOmL

12-053-8 12-053-9 12-053-10

<0.01 <0.01 <0.01
<0.01 <0.01 <0.01

<2 <2 <2

DATE SAMPLED

01 DEC 88 
01 DBC 88 
01 DEC 88 
01 DBC 88 
01 DBC 88

12-053-11 12-053-12

<0.01 <0.01
<0.01 <0.01

<2 <2



BROWN AND CALDWELL LABORATORIES ANALYTICAL REPORT

LOG NO: E88-12-053

Received: 02 DEC 88 
Reported: 20 DEC 88

Mr. Pat Viegand
Brown and Caldwell

3480 Busk!rk Avenue
Pleasant Bill. California 94523

Project: 3410-01

REPORT OP ANALYTICAL RESULTS

LOG NO
SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATB SAMPLED

12-053-13 MVP-12 
12-053-14 MVP-13

01 DBC 88 
01 DEC 88

PARAMETER
12-053-13 12-053-14

'exavalent Chromium, mg/L 
dissolved Hex Chromium, mg/L 
Total Collform, MPN/lOOmL

<0.01 <0.01
<0.01 <0.01

<2 <2



tROWN AND CALOWEll LABORATORIES
ANALYTICAL REPORT

LOG NO: E88-12-053

Received: 02 DEC 88 
Reported: 20 PEC 88

Mr. Pat Viegand
Brovn and Caldwell
3480 Buskirk Avenue
Pleasant Bill, California 94523

Project: 3410-01

REPORT OP ANALYTICAL RESULTS

LOG NO
SAMPLE DESCRIPTION, BLANK VATER SAMPLES

_______
12-053-15 Trip Blank 

PARAMETER

Hexavalent Chrooiun, «g/L 
'otal Organic Carbon (TOC), 
Total Organic Halides (TOX),

ig/L
ng/L

12-053-15

<0.01
0.74

<0.025

DATE SAMPLED 

28 NOV 68



ATTACHMENT B

DECEMBER 1988 STATISTICAL ANALYSES
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SUT]*T;ui m.rsis OSKC fWf-i: AS BaCKCROUHD 
DCCCflBEK lUt D*TA

TOPOCk COMPRESSOR STATION

•Tuo-tailed t-te*t fcr variation in »H 
Sienifieance Level of 1.0 percent

6a:krour.i Rear;: 7.550 
Background Variance: .020 
Nuaber of Analyses: ;t 
Coefficient of Variation: .019

Ronitor Hell

IWP-8
RUF-9

Muaber of Calculated 
Rean Variance Analmi t Value

7.A50 .003- ***4*000 ****-*682

7.925 . 003 4.000 5.817

Table 
t Value

2.878
2.B78

Significant
Difference

Ro
Tea

T0F0CK COMPRESSOR STATION

Sinsle-tailed t-test for variation in SC 
■ Si9r.ific8r.ce Level cf 1.0 percent /,

Backg-cund Rear: n®*- 
Background variance: 6782; 
Ruabe* of Analytes: 16.000 
Coefficient of Variation: .221



V ■ ; ; • • •. ’ ..*.■

COCHRAN'S -WWHMTIOI 0f M BEHR£N.riSH» STUDENT*! M£SI 
STATISTICAL AUlTSIS USING BUF-JJ AS BACKGROUND

DiCEWE* mi data

TOFOCK COnFKSSOR STATIC*

Two-tailed t-test tor variation in pH 
Significance level of 1.0 percent

ledg-eurd Hear.: 7.509 
Background Variance: .020 
Huaier of Analyses: 16 
Coefficient of Variation: .019

Honitor Uell Been Variance Analyses

HS*-10 7.(00 .030 4.000
HVF-12 7.700 . 000 4.000

t*
Significant 

t(c) Difference

(.4(5 2.947 Tea
5.657 2.947 Vet

TCPOCH COBPRESSOf STATIOK

Tingle-tailed,:?test..for, varjetion in SC 
Significance level of 1.0 percent .

Background Been: 11(S

f* .

‘:v- v
•A A'

Background Variance: 67(01
•water of Analyses: 16.000
Coefficient of Variation:: ; .221- ;..v .■ • uw: ,t.. •; -■ .-A-7 -

... ....... - ••■.-A • •-•■t - • •
.. .. .

Heritor Uell 
•••••••••••.

Bean Variance
«**&er «f 
Analyses »• tic)

H¥*-9 1260 (67 4.000 1.199 2.696
HHM0 1060 200 4.000 -1.(33 2.625
HUF-12 10(9 467 4.000 -1.515 2.654

A.- v • •. - ■ . • "v.,' . A .'

;• v -. *' . ^ • • J- •A. -AA, ..... . ?

Significant
Difference



SIA.IST2CAL BNJl-VSJS USIJt WP-12'65 BlSSA*'*1

,** *““« «««iS'VIS! g!W „„ u„„

TOPOCK CORPftCSSOR STATION •

swir~?Lxr't7.p?!Srui

Back(round Dean:
Bock(round Variance:

- Nueber of Analyses: 
Coefficient of Variation:

.100 

.010 
16. NO 
1.000

Itonitor ifell

"WP-9
"VP-10:'.
"VF-12

Variance Analyses

.076

.025

.025

.025

.00001

.00000

.00000

.00000

6.000
6.000
6.000
6.000

t* *(e)
Significant
Difference.

-.958
-3.000
-3.000
-3.000

2.610
2.602
2.602
2.602

>0
No
No
No

tofock CORFRESSOP STATION

-inole-.tailed t-test fcr vi-'MiA. 4. ...
(mitianc, i,„, « iVfce*«

Background Bean: 
Background Variance: 
JWBer of Analyses: 
coefficient of Variation:

5.100
2.300

16.009
.297

«witor Bell dean

nup-8"UP-9
NUP-10
"UP-12

.250

.509

.500

Variance

.003

.007

Nuaber of 
Nxlrtti

6.000
6.000
6.000
6.000

t*
-I2.755' 
-12.133 
-12.133 
*11.BOO

... *i®niPieant 
lit) Difference

2.613 Re
2.602 ta
2.602 So
2.626 So



COCHRAN'S A^ROlinATION Of THE BEHREn-F1SHER STUDENT’S T-TEST . 
STATISTICAL ANALYSIS USING nu^-12 

deceases mt data
VALUES BElO. THE DETECTION LIMIT SET EOUAl TO 1/2 OF THE LIBIT

TOFOCK COFIPRESSOft STATION

Single-tailed t-test for vacation in TOX 
Significance level of 1.0 oercent

Background lit an: .056 
Background Variance:> .003 
Nuaber of Analyses: 16.000 
Coefficient of Variation: .013

Nuaber of
Itonitor Hell Kean Variance Analyses t* t(c)

Significant
Difference

RllP-8 .076 .00001 4.000 1.557 2.631 No
RUF-9 .013 .0000j 4.oo: -3.612 2.602 No
RWF-10 .013 .ocooo 1.000 -3.412 2.602 No
MUF-12 .013 .00000 i.OOC -3.412 2.602 No

TOPOCA COMPRESSOR STATION.

Single-tailed t*test for variation in TOC 
Significance Level of 1.0 oercent

Background Hear.: 3.813
Background Variance: 5.463

A ' 'Nuaber of Analyses: 16.000
Coefficient of Variation: .613 '

Nuaber of Significant
Monitor Hell Mean Variance Analyses ** t(c) Difference

MNP-! .250 .003 4.000 -6.091 2.607 No
RHP-9 .250 .000 4.000 -6.G9E 2.602 No
MHP-lO .250 .000 4.000 •4.098 2.602 No
MtfF-12 .600 .007 4.000 •5.485 2.611 NO



APPENDIX N

Vaste Discharge Requirements 

for
Board Order No. 85-99
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
COLORADO RIVER BASIN REGION

ORDER NO. S5-99

WASTE DISCHARGE REQUIREMENTS 
POR

PACIFIC GAS AND ELECTRIC COMPANY 
TO POCK COMPRESSOR STATION 

Southeast of Needles San Bernardino County

The California Regional Water Quality Control Board, Colorado River Basin Region, 
finds that:

1. Pacific Gas and Electric Company (hereinafter also referred to as the 
discharger), 77 Beale Street, San Pranoisoo, California, 94106, st&mitted a/ 
Report of Waste Discharge dated August 21, 1985, to discharge industrial 
wastewater from a natural gas compressor station located one-half (i) mile 
west of the Colorado River, across from Topoek, Arizona.

2. The discharger is presently discharging a maximum of 30,000 gallons-per- 
day of industrial wastewater to four (4) evaporation basins in the SWi, 
Section 8, T7N, R24E, SBB&M. A general location map is shown as 
Attachment "A" appended hereto as a part of this Order.

3. The wastewater discharged is primarily cooling tower blowdown, but also 
contains a small amount of wastewater from other miscellaneous plant 
operations. Presently, the cooling tower blowdown contains added chromates 
(used for corrosion control) and has a total dissolved solids concentration 
of approximately 6,500 mg/L

4. The discharge has been subject to waste discharge requirements adopted in 
Order No. 75-52 (Revised). The disposal of any remaining chromic hydroxide 
sludge residue (from flocculation or evaporation of cooling tower blowdown) 
is si&ject to waste discharge requirements adopted in Order No. 70-73.

5. The discharger proposes to replace the hazardous chromate-based cooling 
towtf water treatment process currently in use with a nonhazardous 
phosphate-based water treatment process (Betz Dianodic D Treatment 
Program). The Dianodic 0 Treatment Program is an organic treatment 
process that reportedly produces no hazardous waste.

6. The Dianodic n treatment process consists of tne following products which 
are added to the cooling tower makeup water to prevent corrosion, scaling 
and fouling of the heat exchangers and cooling tower structure.

a. Betz 2020: A scale inhibitor composed of a low molecular weight 
polymer. Treatment level - 60 ppm.

b. Betz 2040:

..... .. . ,A- :

A corrosion InhRrftor composed of ortho -a and'-:" -
polyphosphates. Treatment level - 80 ppm.

.'i. .



e. Bets C-63P: A nonoxfdizlng biocide designed to control
microbiological growth, treatment level - 2 ppm.

d. Betz C-30: A nonoxidizing biocide designed to control
microbiological growth. Treatment level - 25 ppm.

e. Sulfuric Acid: Used to lower the pH to inhibit scaling.

7. Domestic sewage from employee working areas is disposed of by means of 
septic tank and leach Held systems.

»
8. The Water Quality Control Plan for the Colorado River Basin Region was 

adopted by the Regional Board on November 14, 1984. the Basin Plan 
contains water quality objectives for the Colorado River Hydrologic Unit.

9. The beneficial uses of the waters to be protected are:

a. Surface Waters: The nearest surface water is the Colorado River, 
located approximately one-half (1) mile east of the evaporation 
basins. The .beneficial uses of the Colorado River below the 
Needles-Topock Bridge are:

1. Municipal supply

2. Agricultural sipply

3. Industrial supply

4. Ground water recharge

5. Contact and noncontact water recreation

6. Warm freshwater habitat

7. Wildlife habitat ■ .

8. Hydropower generation

9. Preservation of rare and endangered species.

b. Ground Water: Ground water in the vicinity of the compressor
station is not presently being used. Recent analysis of ground 
water from a monitoring well located on the plant site,, 
approximately 1,000 feet from the evaporation basins, show TDS 
concentration between 2,000 and 20,000 mg/L Ground water 
elevation is approximately 460 feet above mean sea level. The 
bottom of the lowermost evaporation basin is 670 feet above 
mean sea level. ^

10. The discharger states that the nonhazardous phosphate-based treatment 
process produces wastewater with total dissolved solids (TDS) concentration 
of approximately 1,400 mg/1 with e pH of approximately 8.0. The swface 
impoundments contain approximately 28,000 mg/1 TDS concentration with - ~ 
a pH of approximately 8.0. - >



11. Pacific Gas and Electric Company plans to n&mit, by November I, lf9St 
• closure plan tot all hazardous waste facilities at Topock Compressor 
Station Including the surface Impoundments, in compliance with Subchapter
IS, Chapter 3, Title 23, of the California Administrative Code.

12. Pacific Gas and Bectric Company reports that upon closure, the existiw 
sir face impoundments will be reconstructed as Class 0 surface impoundments 
in accordance with Subchapter IS, Chapter 3, Title 23, of the California* 
Administrative Code.

13. The Board has notified the discharger and interested agencies and persons 
of its intent to prescribe waste discharge requirements for the proposed 
discharge.

14. The Board in a public meeting heard and considered all comments pertainiig 
to the discharge.

15. These waste discharge requirements govern an existing facility, which the 
discharger is currently operating, and therefore is exempt from the provision 
of the California Environmental Quality Act in accordance with Section 
15301 of Title 14, Chapter 3, of the California Administrative Code.

IT IS HEREBY ORDERED, Pacific Gas and Electric Company shall comply with the 
following:

A. Discharge Specifications

1. Neither the treatment nor the discharge of wastes shall create a pollution 
or a nuisance as defined in Division 7 of the California Water Code.

2. The discharge of industrial wastewater shall be confined to the evaporation 
basins shown on Attachment "B" appended hereto as a part of this Order.

3. A minimum freeboard depth of at least one (1) foot shall be maintained at 
all times in each basin.

4. Measures shall be taken to assure that wastewater discharged to the basils 
shall not overflow.

5. Adequate protective works shall be provided to assure that flood or surface 
drainage. water do not erode or otherwise render portions of the disposal 
facilities inoperable.

S. Remaining chemical resiAies containing chromates obtained by chemical 
flocculation or evaporation of process wastewaters shall be discharged only 
at a solid waste disposal site approved by the Board to receive such wastes.

7. The discharger shall implement and maintain the Dianodic n Treatment 
Program as specified in the above Finding No. 6.



8. Prohibitions

1. The discharge of wastewaters to Golcrado Riw»r /* »«
to Colorado River is prohibited. y channel fralnJng

2. The use of.hazardous chemicals including chromates in th# .
water treatment process is prohibited. **** eoo*,n® tower

C. Provisions

1. The discharger shall maintain a copy of this Order at the k „
at all times to site operatic perscmneL^“ <*«r it the ate to be available

2. The discharger shan comply with "Monitorim? and ReDortin.
85-9»r, „«i future revisions thereto, as specm^ty t^E.7cu«« omc^!

’• :r4
* ««**«•; *• «Kh»t» *.» *»t t*4»"232

4. In the event of any change in operation, or in control or ownershin
d'c^rSf CW"“) ” * «•« IS

a. Notify the Regional Board in .writing of such change; and

b. Notify the succeeding owner or operator in writim: of the p,i«(.Ma 7 . or this Order; a copy of which shaU be filKth'^is S

ni>t •>" ^atio, of any federal, staie or loc, ,.Ws

6. This Order s^ersedes Board Order No. 75-52 (Revised* :

I» Arthur Swajian, Executive Officer, do hereby certify th* • . ..
and correct copy of an Order adopted by the California R«ri™.] wf. ? J? * fuU’ Vue, 
ffoa-d,, Coior^io ,Bi»er Basin ***** Co”*rol



DOA1D

COLORADO ftlYIR BAND AB010R

MONITORWO AND REPORTING PROGRAM NO. »9r99 (REVISED 12/S/aj)
... FOR

PACIFIC GAS AND ELECTRIC COMPANY 
TOPOCK COMPRESSOR STATION 

Southeast of Needles-ikih Bernardino County

Location of Discharge: SWJ, Section I, T7N, R24E, 5 8 BAM

MONITORING

Pacific Gas and Electric Company shall report monitoring data to the Regional Board 
in accordance with the following schedule:

A. Evaporation Basin Wastewater Monitoring

1. Discharge wastewater samples shall be taken-from each evaporation basin. Pacific 
Gas and Electric shall report monitoring data to the Regional Board in accordance 

with the following:

fnits
Sampling

Constituents Frequency

Tola; Dissolved 5oi:ds (TDSi mg V Quarteriy

?«' pH Lnits Quarterly

Specific Conductance micromhos/cm : " ' Quarterly ^

Total Chromium mg/1 Quarterly

Total Phosphrous mg/1 Quarterly.

Total Wastewater Delivered to Ponds Gallons Quarterly;



g. Ground Water Monitoring

1. The discharger ahal! obtain representative samples of pound water from each 
ground water monitoring well and analyse for the following constituents:

Unit
Sampling

Constituent Frequency

Total Dissolved Solids (TDS) *g/l , ' Quarterly

P» pH Units Quarterly

Specific Conductance micromhos/ea Quarterly

Total Chromium . *g/l Quarterly

Total Phosphoric mgfl Quarterly

Monitoring reports shall be submitted to the Regional Board by January 15. April 15,
July 15 and October 15 of each year.

The discharger shall implement the above monitoring program within 30 days following 
the effective date of this Order.

Forward monitoring reports to:

. Ca:::orn;s Regional Water Quality Con ire. 5c,trc : .

Co'.sraroo R:ver Basin Region
H.ghway ill. Suite M ,

Palm Desert, CA 92260

Date

- * xrvv .

, r«F 

,\ _

■i’
SV„" ' ■; * r . v* ‘*2= rA’--Vi'*• *■ 1 ■ ’. ' - V'-'- * ^ „ *±
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CALIFORNIA RECIONAl OATER QUALITY CONTROL 8OAR0 - REGION 1

ATTACHMENT "Ih 
; (Rev.9-9-8$)

Arii

SITE MAP
PACIFIC GAS AKD ELECTRIC COMPA>7Y •» TOPOCX CCf-IPJIESSOJ? stittou 
. Southeast of Kcedles - San Bernartino SJ mTI°*

Evaporation Basins in $V*f Section «, T?C feu, SBBtM



PCendE Tbpocfc 
Closure Plan

ruior Stifle*

TABLE 3

CHARACTERIZATION OF HAZARDOl’S WASTE MANAGEMENT FACILITIES 

AT TOPOCK COMPRESSOR STATION

The following infomation 1$ based on analytical results of sanple 

in October 1984.

Evaporation Ponds

Total Chromium (ng/kg) Hexavalent Chrorlur

Sludge/Soil Samples 
Por.d #1 1300
Pond f2 300
Pond ®3 1620
Pord *4 1200

Water*

Pcrb e3 0.59 re/1 0.24 r>c-'

* 2
3

* 1 
* 6

Coolire frver« arc^Treatnent Tanks

\ Total Chromium frr‘1), Hexavalent Chromium

Cooling Tower A 7.8 6
CpoTing lover 3 • 3.6 0.62
Chromate Reduction Tank 23.0 ' :?'7 0.40
Precipitation Tank (Water) 3.8 0.04 ;r
Precipitation Tank (Sludge) 37,300 cg/kg 4 mg/kg

^Indicates "lea* then"

1 At the tine samples were taken, only Pond #3 contained water.

r tak»n

1

(re-I'
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Pay can^bellr W® .. 
Facility Permitting Umt 
Region 4 (Long Beach)

Elizabeth lafferty, Engineering Geologist 
Technical ^ Support Services Unit 
Region 4 (Lchg Beach)

*277 1989

Sqlls Sanpling 
Closure of the 

rface 
>ts f

M

VM

CTHFRAL q*»ffinSt

A Sapling end or<”*

analyBl9 ”1,911 “
for the sampling and laboratory methods used.

The geologic stature, ”
not corpletely ta^n- teacSrpuSrf by using the

«»•* ^ a.ttlnge being hag^d for a

neatly oontiiwcws log.

Hotel cenl»lmnt. *
ground water and "epreclpltated at^different0<^n^istallatlon of a
Seditions. It ieteojwaided that f££*rL drilled to
minimum of «ie.upg*edient_. anti, three ^ goile, sediments, and
ground wter t^perfoffl JSdS «U. or elsply

'lt^j>”rf?i.?I!i^!L,.^S'ter levels (5-10* vell eoreens) • 
as piezcmeters to measure gcuu. _ ehoul(j be e. Legged, ganma
Each boring or monitoring vWM,i-ted to continuous coring data (and 
logged, caliper Ml^elW^ldv heve not been
then rorreleted ylthall <*hef omW Include tetlorale airi design for 
gajina lucked tfswld be. PI II . I ni — H" o, plesosieters.
abardarwentof boreholes orUrwsable rrnitoring wells or p

plesoiseters ere lnstslled, plms^ould 
plezcmetere In the rase areas, to <^^vatsr fl*
dYS^iSC'leZ t.' «*— ** mt“

pack size Bhbuld be included.

Omplete cross ^ti«i« ^ adeguatety detailS and at a scale

irrii«» 100 feet waild be adequate.) .

Pl,« ehould be oWWfor u^ oT IWP^g

' . •   SU. Mil font, . X r •• .-st~.r ••• • •



Soils Sampling 
Tcpock

i ■ - -

SPECIFIC PAGE and PARAGRAPH (XM-flEKISt

PAGE 1/PARA. 1 (Letter Bagel .

The plan ftn: sampling locations should clearly state which method will 
be used at Which location along with the rationale for choosing that 

. method.

if there is a necessity for a change in sampling technique, state the 
trigger point for the change and the rationale for that trigger. Then a 
phone conversation with US staff will be sufficient to note that the 
change in plans has taken place.

PAGE 1/PARA. 1 Sampling Methods

Metals as contaminants very often are carried in solution by grand 
water or are driven by leakage from any inpMicbnent through the 
unsaturated zone without deposition to the saturated zcne where they may 
be precipitated due to a change in some parameter such as pH, rate of 
flow of ground water or another chemical or physical characteristic of 
the zone.

Therefore, the objective of the sampling plan should not only be to 
sample the un3aturated zone, but also the saturated zone particularly at 
its Interface with the vadose zone's capillary zone.

sJtvtp tha site is characterized by poorly graded sands, gravels and 
boulders it lfl Agreed that core Barnpies mav re impractical. TWo methods 
of possible sample recovery may be air rotary with casing hammer car 
cable tool methods. Since the objective of sanpling is to find inetals 
not organics or volatiles, these methods yielding disturbed samples 
would be acceptable. Several geologists and helpers will be necessary 
to catch, bag, label and log each sample.

HVSE._2/PAiywi

PS & E may wish to use the hand sampling method for the first 5 feet, 
and the hollow stem auger method for the next 20-30 feet, however the

and tha lithology of the sedimentsstratic 
and rock

fracturing or^ vioibls foul 
investigated as a possible

or

water, tobedrock and 
tP ;2!i» in order to discern anv 

which should eventually be~

Therefore, it will be much less expensive to utilize a rig thich can 
drill the whole section as quickly and effectively as possible^ - ;

A mining corlh? devicJe may be considered for drilling into bedrock for 
study of fracturing/jointing as necessary.

a *•



raangjBgjswFMfl? m.mu(si[s

Since the purpose of this coring and sampling Is mainly to determine the 
lithology and structure of the area, it would be sufficient to obtain a 
sample from each 5 foot Interval, composite them and run one sample for 
metals from each borehole.

Since the original samples will be retained, it can be determined after 
the first set of metals samples are run, whether additional samples need 
to be run and for which metals.

m

Background locations should be eited In Bat Cave 
encounter any previous run-orr in mao curecxa.cri. “

n;

Background locations will also assess the possible occurrence of natural' 
rna area. They win ajtso assist in location of a 

possible fault in the area, and possible underflow in an unexpected 
directionunder the site. .-l\'V"

'-fe

■ y.

'
.>'k£.

-'j'v.'■:■■*&** <*i*

■'.'i ' v

- '■ - -

W’

'is'-'-t.

< V

f’ * *
v, v?4

r?“’-vv.j>'' -c-
> _ ' ■■ 'a*'- •_

in that it has not proposed E-logs on the 
proposed borings and old monitoring wells In as far as is possible. 
Garana logs on all wells/boreholes old and new to correlate with new 
lithologic Information would be-fSalrabla. ^ '

Due to the geologic and physiographic constraints at the site, the hunter 
of background borings should be increased not decreased. .However, 
additional borings will need to be sited far snaclflc r»Hraai« ar*i that 
rationale snouia ce stated ciearlv for each borl

Analysis for total ctacmiun, pH, nickel, zinc and ocgper will be 
adequate if it represents the total range of metals used in treatment 
processes at the site. If chrooiura is detected, then chromium VI should;, 
be the object of the next phase of analysis. :

As stated in ocnments on pegs 2/paragraph 6,theborings should extend 
to bedrock and should analyze far the total mwtala used in treatment 
processes at the site which would possibly have been released into the 
subsurface. The samples taken every 5 feet can_ be stockpiled^ and a 
oonpcsite sample can be analyzed for those metals far each borehole.

If any barehoie shows any level of those metals then the analysis 
proceed in phases, analyzing every 20 foot Interval In threef dc*graaient> 
borings and one tpgradlent borlng for the same metals analysis. Wien;: 
any analysis has a "show*, then the rate of analysis can be increased to

within that of the "show* in order to locatethe

' :i .. *■>». t •

W&-
every 5-root wtervj 
extent of any pirne.

* a '•*:
jjeg.

«*j

Mm

mm mm
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1

2

3

. 4

5

-.6

7

8 

9

10

11

12

13

14

15

16

17

18 

19

%

technical review of the ground eater mitering docunents pertaining to Taped 

Ocnpreescr Station required by 40 CFR Pert 265, Sdbpart F, submitted the 

document referenced in Paragraph 1.9.1 to EFA and the Department.

2.8. lhat document disclosed fallowing deficiencies:

2.8.1. The facility had not identified the uppermost aquifer; site charac­

terization had rot been done to justify the placement of monitoring wells; an! 

the vertical gradient at the site end the degree of hydraulic interconnection 

between formations had not been determined.

2.8.2. Site hydrology -vas inadequately characterized, making it lzpoesible 

to determine whether monitoring veilshave been adequately placed to assure that 

any hazardous vaste oenstituents vhich may migrate from the waste management 

area to the uppermost aquifer are detected;

2.8.3. Hydraulic conductivities had not been determined, nor verm vertical 

gradients defined, which information is naoessary to assess groundwater flow 

paths, to define zones of potential migration and to determine the degree of 

interconnection between stratigraphic unite at the site;

2.8.4. The designated upgradient and downgradient veils had rot been shown 

to be sereened within the same stratigraptdo horizon;

2.8.5. lha designated ilaaigsadieru: wells were spaced too far apart to 

201 insure detection of leaks from hazardous waste management units which may

21 otherwise be undetected;

22

23

24

25 

28 

27

2.8.6. lhe required nueiaerof designated downgradient wells had rot been 

Installed at the sits.

2.8.7. The monitoringwells were inconsistently and improperly

2.8.8. lhe eanpling and mlysis plan did rot aontain specif ic procedures 

and. techniques.

2.8.9. In analytical data obtained from saaples collected in December,

- "4 " . -4-'. • ■- ~ -



1

2

3

4

5

6

7

8 

9

10

11

12

13

14

15

16

17

18

19

20 

21 

22

23

24

25

26

1985, fourth wplicata values were not reported for TOC on ary of the veils.

2.8.10. Ths DaoaAer, 1985 report for well MfP-9 (Table 3) contained nc 

value for static water elevation. There was also a discrepancy in Table 3 ir 

that a value is prc^/ided for groundwater elevation during pjaqplng,- yet a foot*- 

note stated that there was no measurement of punping water elevation.

2.8.11. Analyses £Or two parameters, mercury and oolifann bacteria, were 

not provided, %*iidi are necessary to characterize the suitability of the ground­

water for a drinking water sipply. (This was later corrected, as noted in the 

document referenced in Paragraph 1.9.5.)

2.8.12. The outline of a groundwater quality assessment program not 

describe a qcarprehensive groundwater program which is capable of determining:

a) Whether hazardous waste or hazardous waste constituents have 

entered the ground water;

b) The rate and extent of migration of these constituents; or

c) The concentration of these constituents in the groundwater. 

2.9. Respondent has partially addressed these deficiencies in the document 

•referenced in Paragraph 1.9.2.

|j2*10*Quality control Board (CRBWQCB) , 
funder contract to ERS to provide a technical review of groundwater monitoring 

pro^ams, conducted a apprehensive Monitoring Evaluation (CUE) on August 20, 

1586, of the Ttpacfc Caspressar Station’s ground water monitoring systan. The 

CSER43CB ®unnarized the results of the GME in the document referenced-in 

aragraph 1.9.3. In addition, the CRESHQC8 provided comments on the document 

refarenced in fhragraph 1.9.2 in the document referenced in Paragraph 1.9.4.

The CRB8QCB found the ground water monitoring system deficient as 

fallows
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1

2

3

4

5

6 

7 

3 

9

10

11

12

13

14

15

16

17

18 

-; 19

20 

21 

22

23

24

25

26 

27

fanatic™ « not b«n evaluated, .^vertical greiiente 

hftoullc oorductlvlty, Pmasablllty, am storage coefficient had net bee^ 

deterainad.

2>10.2. Site <h«»cUrltolcn ^ „* ^ dm to jurtJfy ^ ^

locUcra, ecreaad Interval, slot .Ire. and filter fade determination, toe 

specifically; ^

«) n» elt. iwdtoaaology bad not been ate^tely daracterired to 

^teralne the required naher, proper plaoraent, correct depth of 

Beam, and appropriate screen length of the mitering veils, 

b) The designated ^gradient and dcagredlent vails had not taen ' 

BcrBened wltMn **“ “X® hydrostratigr^iiic harlzcn.

C) Designated dmgradlent veils vere .paced too far .part to insure 

OMactlcn of lata fro. harardens vast* aanagaant units vhldi say 

otherwise be undetected.

r— - d) Ifcnltorlng veils vere Inconsistently am laprtperly ecreenad.

2.11. A further redone, m eutotted * Raspcrtent In the letter referred to 

in Paragraph 1.9.6.

Despondent toalttai to the Bgartmt, M*. ^
1®^, for revlev and aaaoval, a raised closure Man puraant to OOCFR Mrt 

265.

2-“-. ^ 7> U87> “o Bepartaent, ERA, end OSSWOCB approved Reqxnlent's

^ me .debate

datemlne if nahbal otoadnatlon vlll exist after closure activities have 

*en «Pl.Ud, Respond** receivri this foml e,^ 7, U87.

2^14. -aepondent las «*ad that the grmd toar .ritrri*, rtqrimsnts 

*»=rlb«l In 40 CTR, «« 265, P .r, m^pr^rlm far th. facility

given It. specific geologic and oliretlo location. »» rspartmt la. to

1

\K m
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decided cn the merits of this argunent.
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3. The Department' alleges that Respondent has violated, is violating, or

6 I threatens to violate various state and federal statutes and regulations as

7 I follows:

3.1. Respondent violated 40 CFR Section 265.90(a) and (b) in that its ground 

water monitoring system is not capable of determining the facility's impact on 

the quality of ground water in the tppermost aquifer underlying the facility.

3.2 Respondent violated 40 CTR Section 265.91(a) in that its ground water 

monitoring system is incapable of yielding ground water samples that adequately 

represent background and down gradient water quality.

3.3. Respondent violated 40 OR Section 265.91(c) in that the monitoring wells 

have been improperly and inadequately screened.

3.4. Respondent violated 40 CFR Section 265.92(a) in that the sampling and

analysis plan does not contain specific procedures and techniques for saaple 

collection, sample preservation and shipment, analytical proc»fc^, and chain 

of custody ocntrbl./^.' '-'L ' .

3.5. Respondent violated 40 CFR Section 265.92(b)(1) in that ground water

samples were not analyzed for mercury and oolifara bacteria. -

3.6. Respondent violated 40 CFR Section 265.92(c) in that fourth replicate 

measurements were not obtained for Total Organic Carbon (TOC) in any of the 

wells prior to March of 1986. A A^\:yv

3.7. Respondent violated 40 CJR Section 263.92(e) in that the static water

elevation was not obtained at the time of sampling as referenced in Table 3 of 

the doaawnt referenced in Iter&gnph 1.9.1. .
; . , W;v~«- 5 -
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3.8. Respondent violated 40 CIR Section 265.93(a) in that Respondent's outline 

of a ground water <£iality wbbb effluent program does not describe a more ocaprehen- 

sive program capable of determining: a) Wwther hazardous waste or hazardous

waste constituents have entered the ground water; b) Use rate and extent of 

migration' of these constituents; or c) Use concentration of these constituents 

in the ground water.

IV. SOffiDUIJE OF OCHPUANCE ^

4. Based on the foregoing STAHMEOT OF FACES and ALLEGAITCNS OF VIOLATICHS, IT 

IS HEREBY ORDERED THAT:
rp? ■

4.1. Respondent ehall continue to irplement its approved closureplan and pursue 

approval of a closure-verification sanpling plan with the Department's Facility 

Permitting Uhit. Upon approval of the closure-verificationsanpling plan, 

iRcspcndent shall undertake to irpl^sent tha plan. If the results from the 

closure-verification sanpling indicate that a release of hazardous waste from 

the surface impoundments has occurred, Respondent shall implement a post-closure 

ground %«ter monitoring system as described in 40, CFR Part,..265e (if, upon 

locapletion of closure activities by Respondent, the Department determines that a 

/-closure permit is necessary, this ground water monitoring system shall be 

led to conform to standards described in 40 CFR Fart 264, and Responds* 

proceed to apply to the Depeartmeht for such post-closure permit.) *

.2. If this ground water monitoring system is required, the Department shall 

notify Respondent of this requirement and, within sixty (60) days of .the notifi­

cation by the Department, Respondent shall develop and submit to the Department 

e post-closure ground tiatar monitoring plan. The Department will consider site; 

specific climatic and geologic factors in its evaluation of this plan. Bda

„* , ' > >- f *, ■ ' ,

t *
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15

plan shall be In acoardanoe with the following requirements:

4.2.1. The ground water ■prdtoring program most be arable of determining 

the facility's impact on the <*iality of groundwater in the uppexmet aquifer 

underlying the facility. The plan oust include the following items:

a) A description and map of proposed new well locations.

b) A rationale for the selection of the nunfeer, locations and depths of

the proposed new wells. This rationale must include: (1) an interpretation of

the groundwater flowsystan, including the vertical and horizontal components of 

flew; (2) ah interpretation of the man-made influences that may Affect groundwa­

ter flew; and (3) an interpretation of the direction of groundwater flow and its 

temporal variability.

c) The procedures %hich will be followed in drilling, constructing,

developing and completing the wells Including: (l) the presence of a qualified

| geologist or geotechnical engineer to log and describe the materials and condi­

tions encountered during drilling; and (2) the performance of grain size distri-

16 fitution analyses for selection of the filter pack and screen slot size which are

17 jjocmpatible with the formation.

18 l d) A description and,schematic diagram (s) of the proposed well design and

19 Ijacnstructicn specifications, including: (1) casing type — materials, diameter

20 |!and thickness; (2) screen type — materials, diameter, thickness, interval,

21 and length; and (3) centralizers — ixasfoer, type, and locations.

22 ®) prooedures for obtaining water-level measurements at each veil.

23 f) A schedule for completion of the Installation of wells and.all related

24 uoadc.

25 4.2.2. rt!»~i»tt-ttosure*gttah*«UFi^ a list of

26 prosed indicator parameters capable of detecting leakage of hazardous waste or

27 tozardtus oemtituenta into the groundwater. The list must include the
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for selecting each proposed indicator parameter, including any analysis or 

calculation performed, The basis far selection includes chemical analyses of 

the facility's waste and/or leachate as appropriate. The list must also include 

iters to characterize the site specific chemistry of ground water at the 

5 jjsite, including, but not limited to, the major anions and cations that make up 

bulk of dissolved solids in water (i.e., Cl, Fe, Mh, Ka, SO4, ca, Mg, K, 

, PO4, silicate, and anmonium). The parameters must be representative of 

constituents that could reasonably be derived from the facility's waste, and 

laust be chosen after considering:

a) The types, quantities, and concentrations of constituents in waste 

at the facility;

b) The mobility, stability, and persistence of waste constituents or their 

reaction products in the unsaturated zone beneath the waste management area;

cj The detectability of the Indicator parameters, waste constituents or 

reaction products in ground water; and

d) The concentration or value and the natural variation (known or suspect­

ed) of the proposed monitoring parameter in background waste quality.

4.2.3. -Tha poct^osure ground water monitoring plan must include a time 

schedule for inplenentaticn of the system.

4.3. Within thirty (30) days after notification from the Department that the

I

implementation of the plan according to the terms and schedules contained 

therein. ■

4.4. Within thirty (30) days after ocnpletlcn of lmtallaticn of the poet- 

closure ground water monitoring system, Respondent Shall submit to the Depart-

4.4.1. A descrij&icn and map of actual well location:

■ -10-
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20 

21 

22

23

24

25

26 

27

1 4-4-?* surveyed elevation of each well'* surface reference point and

2 top of casing

3 4.4.3. A description and schematic diagram (s) of the as-built veil speci-

4 fictions including: (l) easily type - materials, diameter, interval, length,

and slot sire? (2) screen sire - materials, diameter, thieikness, interval, and 

length; (3) centralizers nafcer, type, and locations; and (4) filter pack — 

materials, location,,* interval, and method of oplactsent.

4.4.4. A series of potanticmetric surface maps, with an appropriate 

contour interval. These maps shall be based on a series of water lerel measure­

ments obtained after the oonpleticn of all new wells. At a minimum, 

three series of water-level measurements Shall be obtained, from all existing 

!wells and all new wells. '

4.4.5^ cepies of the original field geologic logs and edited geologic logs 

for all new borings.

4.6. Within sixty (60) days after the ocnplete installation of the post-closure 

•ground water monitoring system, Respondent shall submit a sanpling and analysis 

jplan capable of yielding representative sanples for a catpariscn of upgradient 

..wells. The plan shall include the following elenents

4.6.1. Well evacuation procedures including volume to be evacuated prior 

to sanpling and the corresponding handling procedures for purged well water.

4.6.2. Settle withdrawal technigies. Sanpling equipment and materials 

(tubing, purps, etc. ) rtiall be selected to yield representative sanples based on 

consideration of parameters to be monitored. The sanpling protocol Shall 

include field measurements of pH, conductivity, and tenpereture for each sanple.

4.6.3. Sanple handling and preservation tsdmiguas including provision far 

field—filtration of sanples as apprcprlats. ; .

4.6.4. ProosAires for decontaminating sanpling aqulpent between sanpling

COURT RAPCR
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hazankws waste site Investigations. Prior to the Initiation of site work, 

Respondent shall notify the Department in writinei moardfm t+*» lAamt-u-i,

21

22

23

24

25

26

events.

4.6.5. Procedures fear aeasuring ground water elevations at the tiu of 

each sanpllng event.

4.6.6. Qiain-of-oistody paxxsedures to be used for all phases of 

management.

4.6.7. laboratory analytical techniques, including EPA-apprwed analytical 

nethods and quality assurance/quality oontroi pmrwr^rp^p.

4.6.8. Procedures for performing a aenparisen of vpgradierit and

dewngradient ground water to determine whether contamination has occurred. Ihe 

procedures shall include a proposed method (statistical or otherwise) to ccopare 

Wadient and dewngrad lent well water that provides a reasonable balance 

between the probability of falsely identifying art failing to identify contand- 

naticn in accordance with 40 era, Sections 270.14 art 265 to determine if the 

[background level has been eoaoeeded in the downgradient wells. : -

|4.7. Within thirty (30) days following notification ^ the Department that the

sanpling and analysis plan is adequate, Respondent ahall begin iaplanentation of 

said plan.

4.8. Within ninety (90) days following the beginning of implementation of the 

Jeanpling and analysis plan. Respondent ahall provide all results of the required' 

janalyses and tests to the Department for review.

•9« Hvlfrft QPPrUnPtqr Within two days of the effective date of this 

:, Respondent will designate and provlda 05 with tha nane and of e

ject Coordinator those responsibilities will be to receive all notices, 

i, approvals and other ocmmnicaticns fren CHS to Reepcndott.

,10, BBixeirZSPolpqlfft All response work perfauaml pursuant to this

ahall be under the direc±lon and supervision of a qualified professional

’■
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Arthur a«jian, Executive Of ficetr 
California Ragicnal Wster Quality control Beard 
Colorado River Basin Region
73-271 Highway ill, Suite 21 
RQb Deaert, CA 92206

Bill Babel, Chief 
Waste Programs Branch 
US Ehvirnnnental Protection Agency 
T-2 *
215 frenent Street 
San FTahcisoo, CA 94105

AU awtwslB bUkWob ot b Bfc

_ . • '**1- i I ■notifications ahall be oowniorted to Respondent by the arrveinance and)

toforoanant unit Chief, Sorthern California Sectlm, todc substances Ctotrol

Division, ttpartoent of Health Services or hie designee. No infernal advice,

9uidanbe, mr^estiens or oaaesf ly BE regarding reports, pians, specific.!

tims, schedules or any other writing by Respondent shall be construed to

relieve Respondent o, if toligation to cfctain such foneal approvals as aey tej 

r'o^iired herein. ' 1

ms Revlee and Awwfl. If after reviev of any report.

>»»Mal actim plan or other docursnt tfilch Respondent subnlts for ms approval

|P«eant to this Ordar, HE deteminee that th. docuoentisn^ satisfactory ard 

cannot beaRiroved, US nay take the following actio*.*

a. woe aodificatitoa to the autaltted dcounent a. deseed neoeeaary ty ns

to profot pi.ilc health and safety or the envirmeent, red approve the Ctaursnt 

Bas Modified; anycr

■ the. ^ul^ait^nd do^&Boent. to ‘Re^^pojidfint with reocttBBBndad! changes# 

Within a tine period specified by US, Resporient shall siteit a revised docu- 

«nt ^noarpcs;B^ng the m fhanges to ffls ^ y^,.*

®FP*wals by ms ahall be in writing.

4*16, MiftefcifilB. B* Department reserves the right to

COUIIT Pi 
•rmtM 
STB 119 i

mxm

-14-

•" yrjS'r-:%i $
'■ • •'' • ■' \ ^y-;v--' \'yv:yy



m* • ••

(

•

1

■ i

'.-■a

1 tier, m It ray 4m naceraary to grata* pfcllc haalte, ralfara my*

2 aivliannt. ax* raSltlettlcr. rag t. taw «, raw!**, to thl. Otttar m

5 shall be effective upcn ieeuanoe.

«.«. Iim ftrigfls. ttilaas oteendra epecifioi, tira parted. lajln ft* th.

^ Wfa±lw ot thl. CWra «d ntey.-mot ^
' 4.U. BteslsaiMBa*. If, far ay rawer, .rapertent 1, urabl. to pate,

ay activity « aWt ay doaaent within tea tira rrauirad uWer this order

•Aidant teau »*rat. In writin,, «, otaraler of tea tira e^lfiad. ^ 

i extension request shall include* »
^ - juraxcaticn for the delay. All euch re-

10 q«*ta Shall bn iWch the activity or dcc^ is due.

11 ^ If HB i« «™W

12 e-rtanaler aa rat forte in parajnfh 4.18 it will ,rant tea «*.* ad.pacify

13 In writing . raw achadola. Reapradent ahau ocnply with tea raw achadula.

14 4-20- Mwwpant carton Mflwtntton.^. In tea WO* teat tea Dararteant

15 <SrtemJ™“ ** “* «»ther pnraued 1„ tea tapi^t!* of or J

16 nerrrapuae. with thin Order, or etararaaera cmatlry m foOnrat J

17 *Utetint1*1 "tan9BtHmt to *«»lth «d walfara of popi. * ^ titM J

18
'

t*. oirirandlng araa arte. ".vireneeot, .tra, raportrant ray order Jrapcnta* to

1 A19 -- -----~ Order for eu* period of tiae as needed to

20 ebate the endangenaent. ; I

21 *-21. Sit. toWB. Accra. to tea .it. W be prodded at ------------vJ

/•• 22
jtme. to -pleura, «nbrato» .nd ocrauito*. of th. ns, «* m

23 n»lnj JurlaUctim. Hotting ln thla paragrair ia intodad to Unit In ay ray

84
rim Of aitry or i"m«*len teat ay at* .gancy ray otemdra ra» ty

25 JLBive 1

86

. ’ -

n» upertrant a^er it. arteorlrad rmrararratlv. mm raw th. -

27
y enter end freely m about all prqperty at the facility «t aU reasonable!

COURT W*R 
*tan m Mumaa •to ns ihi. am
• sue;'”-.'

■ : ..• ,w. : rale..';.;., 'Vvvv ,.. ^ I

■ - ' ^ ^ Vv I v
^ >..-;L-C %• ^ \-i*- y.'vrt jio’ ' ■ 'c ■C-!:-'" - 1.. .... -

^rr • ..-4* '- -t'. i*'. '1 ^ r • ■ ,"> i;-*..O.^* .Tr« r.. . \ i-T" c. y '-'•‘.i1»' ^i •*: •*■»,-.. . ■ r . . ■■ - 1 ? i • • J" :‘%;&.*• .r V*, j

■.;’v '-J*'r’■■* v-s ■ '='-'*'1“.-.., r' r.‘ .■ * * ' ■ -_ . r» ;^-.r.• -;■.■■ rr~ jr "■ r.. .. 1 ^ ’
v »•*". »vvt'.^- *'•--: . ^ ■■?.. . .*• " . . ■•• t • . .• ■ * . • .- \V-'4->■''% .c-' . • -v ' * ' • -■ - | *. \. - A



»'* < . 'V . iar» <V. ,v, -> .*>£*-.*- - *' pV '-i

"tfdt-iwpfln**-- Wt' -,

7 l01^' KjfiSEUS®- » «" aped*-****.

9 JoapU*** ■'_^e, lnporp*»t®4 — **“* 0 „»a*U«nc.. .«

10 |ul«* * rtl*t • 1rnr njtisa in vritlrg vllW"

U ** ^T *9 o»n 1—W-*'—4'"
12 iKspcndont "*■ ^ m thn rotlco. W* _. {or ^roo^ll*"*1

‘T*1 *̂  ^o*r. ,»W al» pB*V ^ expanded «»

14 lemforoe 1*® .■■.*„ *rA cost recovery __*«*3CBpll"

* _____ rtccrS., **’ “I

....... . —■ at, USB «u** ~> *o«(«*’fl“* H
tac th» paP08*® rwtwinj «* Fl”^“™ .««wport-l

^V, rfthi. oriar,^ «AX*W . in««* H

C^T«* —» i 

" “L-TS—- - “ *■" JCS—*. - n

•“ ie00r^’ ■ ^ pertains “ «”*

data, in our __ '

___ <« ncfc »

of this Orfer. OSW _ fun*^ expend 891

«•» -.«*'^ «* ««^U.

in pa*e9?»^ T* Ttesoon** xeoedi*0 ■
. -n^X3aBatt acticn. If . . specified toy •«s.*-j

fed in “» •**' <nf^r"\ . ^ttdn tt» tta. Petlrf **"

J2ZZL~ r-ri->i*-l

to civil penalties

*9^ 4*^ W ' 1

"lor «* “■** "UIt*1'6V

toy ttoal
**“ «*T^ ^ tsUOI,, »

24 Jpaiifarnia . omiat. BBS doe» **&'
thi» oraeac*

25 pf 1«- |nt ** *****

OT'^-a,‘:';v>..

-16“

•:'' v*> *1*r •:»*

i <£.•■'C v"- _[. ^ ■• •; . - % ._.

. -t^z r.J 7-r-^vj,>'v / -■, 'v.*^-;v£,'i7*' V



•' __ ______ j.—wlQ. napcrriMUty ter aarinto

assigns and tpcn IBS and *y ma-imnc 930**

I ' ■ - _ _ stipulation and Oder ww®»jn ffffrtW **** ^ ^ ■

affortiv. on tto. (S«t. of 1«M«» lnllart-1 ‘’•K*-

Dated:. Ri.D.» Manager 
Electric ocppaiy

Dated of issuance*

ie

1

8

3

. 4 

6 

6

7

8 

9
10

11

12

XJ

Ifiitll ArpllgflMa tel» sp^wdait dall carry out tins an^r 
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*#*6, fi&yj|4nt friabilities. The State ofcalifotnia ih&ll rpt ba liable foe 
injuries or daeagee to parsons or pnperty resulting free acts cr OBiasiora 

Raqpondmt# its e^icyees, agu.U or omtieutuie in carrying out 

rauant to this Mar,: nor tfull the State of California be held as party to 

ary contract entered into ly Baapondont or its agents in carrying put activities

4.27. liability* Nothing 
eatiefactlnp cr release fixe liability 

result of pact, currant or future

or be qorptrued as a 

or daias arising as 4 
of Respondent. . notwithstanding



•
 
#



'Memorandum

: Mahinder Sandhu, Qiief 
Facility Permitting Unit 
Region 4 (Long Beach)

> October 26, 1988

SMb*,: Project 
Reassignment

The creation of the Long Beach Facility Permitting unit has prcnptad the need 
far seme current projects to be reassigned from legion 3 (Los Angeles) staff 
to Region 4 (Long Beach) staff. A project which needs to be reassigned is 
FG&E Tcpock. This land disposal-closure project was previously handled by 
Charles Humphrey.

The closure plan was approved by EKS and EPA in July 1987.’ iof the 
amount and type of attention this site requires at this time, I feel that it 
is an appropriate time to transfer project oversi^it to Region 4. The 
attached sheet describes the site progress to date and current status. Also 
Charles is available to .assist Region 4 staff in getting "i^to-speed" cn t-M** 
project. If you have any questions, you may reach Mr. Humphrey at AT5S 
640-6013.

Attachment

cc: Dennis Dickerson, CHS - IA 
John J. Kearns, CHS - IB 
Paula Rasmussen, ehs - IB 
Jeff Scott, EPA Region IX 
Arthur Swajian, CRB RWQCB 
Ken Coulter/ CRB RWQCB

/o
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§



r

PACIFIC GAS 5 ELECTRIC COMPANY 
TOPOCK COMPRESSOR STATION 

CATOB0011729

PROJECT 8PMMARY

The Pacific Gas & Electric Company operates a Natural Gas Compressor 
Station located 15 miles southeast of Needles, California, off 
Interstate 40 in San Bernardino County. This facility is called the 
Topock Compressor Station (a.k.a. PG & E Topock) because of its 
proximity to Topock Arizona. The facility filed for Interim Status 
with EPA in November of 1980 and was issued Interim Status Document 
(ISD) number CAT080011729 in April, 1981 by DBS.

WASTE MANAGEMENT ACTIVITIES

Hazardous waste management activities conducted at the site were 
associated with the cooling tower wastewater treatment system. The 
wastewater from this - system was considered hazardous because it 
contained approximately 10 ppm hexavalent chromium. The treatment 
process was designed to remove the hexavalent chromium through 
reduction and precipitation to form a chromic hydroxide sludge. The 
sludge was placed in concrete lined drying beds and later 
transported to a Class I disposal site. The effluent from the 
treatment process was discharged into surface impoundments for 
evaporation in the hot, arid climate at the facility.

In 1985 the facility switched its cooling tower water system from a 
chromium-based system to. a phosphate-based system, thereby 
eliminating the generation of hazardous wastewater. However, PG & E 
relies upon continued operation of the cooling water system to 
conduct normal operation of its natural gas compressors. For this 
reason both EPA and DHS agreed to allow PG & E to discharge the 
non—hazardous wastewater into the ^ existing surfacev impoundments 
until they could complete construction of new ponds for the 
phosphate—based wastewater. The non—hazardous wastewater ponds were 
expected to be operational around mid to late 1988, at which time 
the closure activities for the original ppnds would commence.

FACILITY CLOSURE PLAN

The PG & E Hazardous Waste Facility Closure Plan was submitted for 
agency review in October, 1985, revised in August, 1986, and finally: 
approved with DHS and EPA modifications in July, 1987. The Closure 
Plan addresses the decontamination and/or removal of all units 
associated with the hazardous wastewater generation including the 
surface impoundments, sludge drying beds, treatment tanks, piping, 
and other associated equipment. PG & E proposes to clean-close the' 
facility.
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Project summary -2-
PG 4 £ TOPOCK

As part of the closure oversight, DHS and EPA have agreed to review 
and approve or modify a sampling proposal submitted by PG 4 E for
the Surface impoundments. A meeting was held on October 20, 1987 
with representatives of PG 4 E, DHS, and EPA present to discuss the 
merit of the proposal. . To date the agencies have not yet made a 
final determination on the proposal. A final determination should 
be made well-before PG 4 E is scheduled to begin sampling activities 
for the -impoundments since they will need lead-time to mobilize 
drilling equipment and personnel.

STIPULATION AND ORDER • '

On March 16, 1988, a Stipulation and Order (Docket # HWCA 87/88-018, 
effective 03/09/88) was issued to PG 4 E by DHS enforcement for 
Interim Status Groundwater Monitoring System violations. The 
facility is required by the order to modify the existing system for 
Post-Closure purposes if the closure-verification sampling and 
analysis activities indicate that there has been a release of 
hazardous waste from the surface impoundments.

The timely approval of the sampling proposal is currently the most 
critical step for the project since it will have an impact on the 
facility's schedule,-closure costs, and ability to determine if the 
Closure Performance Standard has been met.

Additionally, a current FMP should be developed to reflect closure 
oversight activities which include a CME to be scheduled in early 
.1989. ■ ■ ' .

PROJECT CONTACTS J V ^ ;

The following individuals were involved with the project at the time 
the Closure Plan was approved:

ISi
PG 4 E, (San Francisco) . Cathy Rincon (415) 972-6905

Sii RWQCB (Colorado River
Mohammed Khan (619)* 346-7491

• -EPA (San Francisco) Michael Fernandez (415) 974-7475

DHS (FPU, Los Angeles) Charles Humphrey ATSS 640-6013

DHS (SEU, Long Beach) Skip Ricarte 
Richard Brausch ATSS 635-5950
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3) Other supportive data (e.g., an alternative monitoring 
system or other geophysical verification) needed to 
ensure' protection, of human health and the environment.

we recognize that these criteria Cor not requiring 
-ground-water monitoring are stringent. However, these 
restrictions are necessary because the Part 264 clean-closure 
demonstration may ultimately relieve the owner or operator of 
any further Subtitle C responsibilities at the closing unit or 
facility.

For those units authorized to operate under Section 3895(e) 
that stopped receiving waste prior to July 26. 1982. several 
tools exist for obtaining confirming data, where the 
Administrator has determined, based on any information, that 
there has been a release of hazardous waste (or hazardous waste 
constituents) from a facility into the environment. Section 
3088(h) may be used to perform studies (including ground-watec 
monitoring) and/or corrective measures, asnecessary to protect 
human health or the environment.

where imminent and substantial endangeraent can be 
established, studies and corrective measures can be required 
under section 7003. Section 3013 could be used to collect data 
and to implement ground-water monitoring, where the presence or 
the release of hazardous waste "may present substantial hazard 

to human health or the environment.

Where a permit for the facility is otherwise required. 
Corrective action (including ground-water monitoring) for 
improperly "clean closed" units may be effected under Section 
3004(u) during'the permit process. In cases where an adequate 
ground-water monitoring system has not been installed and there 
is no valid ground-water monitoring waiver, and/or where other 
SubtitleC requirements“have been violated, attempts at clean 
closure# whether successful or not, should not preclude the _ 
imposition of enforcement authorities, for example under Section 
3000(a) to obtain remedies and/or penalties under Section 
3008(g).

Shool^gwm have anyqueationsregardtng the content of this 

aasoetsM^fisiN contact Chris Rhyne of my staff at fTs 

382-4m.X" '

ee} waste Management Oivision Directors, Regions !■! 

RCRA ■ranch Chiefs, Regions X-X
permit 'Section Chiefs, Regions X—X 
Enforcement Section- Chiefs, Regions l-X
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'Svb|*e,‘ Results of Review 

and Evaluation cf 
Financial Assurance 
and Liability Docu­
ments

_ IQ/W^ \ WMS

Financial Responsibility Unit 
714/744 P Street 
P.O. Box 942732 
Sacramento, CA 94234-7320 
Phone

CfcToSOO ||~7J.q

A flJgsJ fa) ^(X-t/oP# /Jrpgffa';

(Address)1(Address)

As requested, the financial assurance and liability documents for 
the above-named facility have been reviewed and evaluated. The 
results of the evaluation are good for 60 days from the date of 

this memo and are as follows:

Financial Assurance for Closure/Post-Closure

Type of Document:

Dollar amount Provided: S ej■ 1 ~5Q) 0°^ 6^0 _
(Closure) (Post-Closure)

Results of Evaluation: Pass Fail (See Comments)

Liability Coverage -

Type of Document: VmatVAa

Dollar amounts: $ //jOCV 000 ,2,^000

(Per Occurrence) (Aggregate)
: S 5/orb ooo

(Per Occurrence)

Results of Evaluation: X Pass

COMMENTS - '• " -■ - '

f C-y poo} ooo

SUDDEN

NON-SUDDEN
(Aggregate)

Fail (See Comments)

ftgCEIVEOL

AUG 0 ft Wir
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GCOaGf OCUUMCJUM. GummarjVati or CinPO****^-***!™ AW° wn»*w aotuCf _^

DEPARTMENT OF HEALTH SERVICES
714/744 t STMfT 
SAC*AM(NTO. C* fMI4
(916) 3/4-2423 MAY Co U -ji

Victor Furtado 
PG & E Company
Post Office Box 7640 CERTIFIED HAIL
San Francisco, California 94120

Dear Mr. Furtado; ,

REPORT OF VIOLATION 
EPA ID fCAT000011729

-j i ^ —-A -

On-. March*. 14 , 1989, the Department of Health Services completed a
review1 ^of the financial responsibility file for the .above-named 
facility located 15 miles east of Needles, off 1-40 in Needles, 

California.

As a result of this review, we have determined that the facility is 
in violation of Title 22, California Code of Regulations, section 
67015 by failing to provide evidence of financial assurances for 

post-closure care costs.

Please submit the following immediately:

Financial documents for post-closure costs in the form of a 
trust fund, surety bond, letter of credit, post closure 

' insurance, a financial test/corporate guarantee, or alternative 
mechanism. The required wording and forms are enclosed.

The issuance of this Report of Violation does not .preclude the 
Department from taking administrative, civil, or criminal action 
related to the violations noted herein.

If you have any questions regarding this Report of Violation, please 

contact Diana Thomas at (916) 324-2997.

Sincerely,

Financial Responsibility Unit 
Toxic Substances Control_ Uiv^L<^

Enclosures

cc: (see next page)



Victor Furtado 
Page 2

cc: Permit Unit
Region 4

Surveillance and Enforcement 
Region 4

Arnold Robbins 
EPA -!■; Region IX



FY 85 COMPLIANCE MONITORING AND ENFORCEMENT LOG
INSPECTOR: p/ZCa,

■ EPK ID! C $t O&0O LL1 22 3. RCRA FACILITY: g 4 FACILITY*

"RNDLER NAME‘-£ Q, ^ fT TSD

* /Other
THE BASIS FOR THIS REPORT:/£//£/£? RESPONSIBLE AGENCY:

6.TYPE OF EVALUATION COVERED 
BY THIS REPORT:
(circle all that apply)

7.DAte of Evaluation Covered b¥
THIS REPORT (enter only if different from 5): __/__y

State / SWRCB)
B “ Contractor/State (County)

Sampling°inspGction01*

. SSEJ Upter Monltor‘M Evaluation 9 .

F 0 » General

8.VIOLATIONS: 
class of
violation GWM

4~S
cl/pc

Area of violation

[cmplScFirFin.Res Pt; B

9.ENFORCEMENT ACTIONS:

1-0

Comments

7- 4-S

pettpTss 
&N GtOrMtk

VIOLATIONS,

Class
Area of 
Violation

Type
(use code)

Date Action 
Taken

---- ComDliar
Scheduled

Ice Dates H

ArfiiAl
Penalty |Agcy

Commen til ■ ■ !

Assessed 1 Collected
(code)
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OF CALIFORNIA—HEALTH AND WELFARE *CcNCV

=====
DEPARTMENT OF HEALTH SERVICES
107 SOUTH BROADWAY. ROOM 8 48 
lOS ANCEUS. CA 90017

INSPECTION KEFCKT
P G and E Topock Oanpressar Station 

P.O. Box 337 S 
Needles, CA 92363 |

RCRA, Major^ ^
CAT080011729

GEORGE DEUKMEJIAN. Gowmor

Inspected by: Joseph Desai and David Schwartzbart 
Date of Infection: 10/14/87 

Date of Report: 10/29/87

I. Purpose:

Annual Occplianoe Evaluation Inspection.

II. Representatives Present:

A. State Inspectors: Joseph Desai, WME, CADCKS
David Schwartzbart, HMS, CADCHS

B. Facility Representatives: Rex Avila, Operations Supervisor
James Soden, District Faneoan 
John Chesworth ,

■ Todd Hogenscn

III. Facility Description and Background; ■ . "

me Tcpock Gas Cccpressar Station is located in the eastern part of San 
Bernardino County, about 14 miles southeast of Needles at the north end of 
the Chemehuevi. Mountains. This station provides ccnpressian to natural gas 
being punped from out-of-state sources to FG and E markets in Northern 
California and handles one third of FG and E's total natural gas supply, ihe 
station has ten Cooper Bessemer rake occpressorB with a total combined output 
of 35,000 hers^pcwer. . Each .occpressor. is driven by a gas powered Internal 
Ocmfcustian Engine. Hie gas is conveyed to the station through two 34" 
diameter pipe lines. The gas from these pipes is matte to pass through a 
battery of twelve scrubbers where traces of oil and particulate matter are 
separated from the gas. The gas is then fed into the ocBpressors where its 
pressure is.raised from 620 psig. ..at the intake.to about 860 psig.(max.) at 
the discharge. The tenperature of the gas rises to about 150 F. and it is 
passed through two heat exchangers enclosed in the two cooling towers, me 
heat from the hot oocpressed gas is extracted by spraying water on the heat ’ 
exchangers and the temperature of \the gas drops to about 80-110 F. Die 
ocnpressed gas is tzansmithed onwards through two 34" diameter pipe lines.

Process, and cooling water far all plant operations is obtained ffccm 
three water wells located in Topock, Arizona, me water is p through a 
6" line to two 250,000 gallon storage tanks located on the hill south of the 
occpressor station.

Ihe oonipressor station hais its own 1200 KW power plant equipped with 

four Ingersoll Rand Generators of 300 KW each. Each of these generators is 
driven by a gas powered Internal Ocmbusticn Ehgine. Ihe high pressure



lubrication oil fcjar theoenpressars and the generators is water cooled in 
separate heat exchangers and the hot water generated in this cooling 
is pooled by passage through another set of heat exchangers housed in the 
cooling towers. The use of chromium based corrosion inhibitors and H^ldm 
in tlie cooling tc*^ rater discontinued in October of 1985 aid since then 
the facility has Used pho^hate based oenpounds far this purpose. These 
compounds are supposed to be non-toodc.

There have been violations in the past in the areas of closure and aanifest 
which wero subsequent^ r^ The first ground water violation was 
determined on 03/i4/85 and tie case was referred to the Attorney General on 
12/18/85. After subsequent review DCHS decided to afMrasw rhin <oe.y. ^ 
Administrative Order•: which is currently being negotiated as a Consent Order 
with the facility. This action will address all outstarrii«j jj* the
Ground Water Monitoring area.

IV. Waste Streams and Waste Management Pronodiires;!

A. Cooling Tbtmr Water. The cooling tower water is tested daily and bled 
partially and replenished with fresh water to maintain its quality within 
prescribed limits. The bled water or the blowdown (wastewater) is punped into a 
holding tank. Ocnpresscir and Generator Bigine drains are also connected to 
this holding tank and according to the facility representative Mr. Rex Avila 
small amounts of oil get mixed with the periodical cooling water drainage 
from the engines. A small electric powered oil-skinner is mounted on +>»<g 
tank to remove this oil from the wastewater. The skinner is operated at 
intervals as necessary to skim small quantities of oil floating on the water 
surfaoe in the holding tank. The skimmed oil is traiBferred to a email 
portable tank and then it is enptied into the simp.- The water firm the 
holding tank flews into another tank adjacent to it: and is then punped to any 
of the four evaporation ponds located about 1500 feet away southwest of the
facmty- ^:

B. ftete Oil- The lubrication oil in the ccEpnessors and the generators
is discarded at ?2m'interval ranging from «0,000-to--70,OOG-hours of operating 
time. This used oil drains into the strap, and then it is stared in a 7 two 
gallon overhead tank. The total quantity of used oil generated at *the 
facility varies from 16,000 to 20,000 gallcns/year-depending ipen the irrwte of 
operation. This waste oil is recycled through IT .carp, ar California Oil 
Recyclers Inc. ~ ' ' x' . . t

C. Ifeste Mercury. Waste mercury is generated from periodical maintenanca
work carried out on various instruments such as manometers, pressure quaqes 
tenperature controllers and vibration switches which are Used attte 
facility. A total of about 20 lb./year is generated and it is recvdml 

through ©lick Silver Inc. / , t ■ •
■ '/v/ ;• £ ■f'-1-- ‘/7 'i j,.

D* Miacp.11 anecus waste. The other wastes generated at the facility 
include a proprietory solvent called Kleenapart which is applied by SELKS 
and used in their parts washer to clean parts, empty aerosol and paint cans 
oily rags, discarded auto batteries and used oil filters. The waste solvoit 
is recycled and the other items are disposed of as hazardous waste throuch 
American Biviranmantal-Gervioea tec* /- !

... ^ -*7" .

.J

-•>-£> j-J.
7,5**W 

‘ i



V. Observations:

. 1- Robbed Review. Records of training and vasts canagement indicated that 
the facility was generally in ccnplianoe with the regulaticr®.

2. Facility Italkthrcu^i. A walkthrough of the facility iidicated good 
house keeping, proper handling, storage and labeling of hazardous waste.

3. Ground Nater Monitoring Evaluation.

In the weeks before the inspection date, docunents relevant to the ground 
water monitoring system Were thoroughly reviewed in the office. These 
dements ^ listed at the end of this section. This was followed on 
10-14-87 by a walk-through inspection of. the facility, inspection of 
documents (2,5,and 8 below) at the facility and a discussion with facility 
personnel. Documents 8 below were copied and retained during the facility 
document inspection. Documents referenced in the text utilize the nunbers 
assigned them in the listing below.

The document review conducted in the office before the inspection revealed a 
number of deficiencies and problems in PS & E, Ttapock's ground water 
monitoring system.

Site characterization of the PGE, Tcpock site is inadequate as ^
-documents 1,3 and 4. Pages 1,10 and 11 of document 1 A^a-ribe A»f-j>-j^ 
the location &/ar assessment of the upper aq-oifer/ pctcntial vertical 
gradient (s) present in the aquifer(s), potential hydraulic interconnection 
among aquifers, and hydraulic conductivities of the aquifer(s) . Pages 4 arri 5 
of document 3 detail deficiencies in the following areas of site 
characterization study: determinations of vertical gradients, hydraulic 
conductivity, permeability, storage coefficient and vpper aquifer. Faoes 2 
and 3 of document 4 detail deficiencies in the following determinaticraand 
-representations : necoessary to site characterization: bedrock man
CToss-secticn, nunber of boreholes, water level map / upper aquifer! 
lydraulic parameters aid interconnections and flow rate and flow direbtion.

Well construction and placement problems exist at PS & E, Itapodc as described 
in documents 1 and 4 . Pages 11 and 12 of document 1 detail prtblens with 
wel! screens, well spacing and nunber of wells. Rages 4 and 5 of document 4 
detail problems with the nunber and plaoaaent of wells, screen length aid

size determination criteria. Slthese 
deficiencies are still outstanding except for the following which are 
e-Mra®*®? in doaxaertk 6. Page 5 of document 6 states that sieve analysis has 
indicated that screen and filter pack sizes are appropriate in 1 a
Page 6 of this document briefly addresses screen^^S^pttbla»bJt^ 
corrections offered do not appear to be adequate for the ccoplete system.

P?®®®*.1' 12 describe past problems with the Sanple Analysis
Plan, 4th replicate sanples and sanple parameter omissions. These nrtdile 
appear to have been extracted, shown in documents 5 and



M-JP-8 sample results have shown and centime to show hi^h oenoentratiens of 

. scrae parameters* These are discussed In doarnent 1, page 13, document '1, 
pages 2, 21 and 22, doanieint 4, page 5 and document 5, page 4-rl and 4-2.

■■■■ Document 8, 3-87 results, pages 1, 3 and 4, and document 8, 6-87 results, 
page 1 show high concentrations in MWP-8 samples collected recently. These ... 
document 8 results have been included as attachments.

In addressing the MWP-8 . sample results page 4-1 of document 5 suggests that 
inappropriate analysis methods are being applied to MWP-8 samples. The 
question of alternatives and solutions was not addressed and must therefore 
be addressed if this is shown to be the case. Page 4-2 of document 5 

» describes differences in chemistry between pend 2 samples and MWP-8 samples. 
Similarities, also exist as shown in Table C-l from■ doarnent 5, which is also' 
attached. Pages 2 auid 3 of document 6 also address the high concentrations in . 
MWP-8 samples. -Seine explanation is presented and work to support this ■ ■ 
explanation is proposed. -

Documents 8 were tables of raw data with no analyses or explanations 
/ included. Page 1 of the 3-87 results showed an elevated level of Fe in M4P-9 
and page 1 of the 6-87 results showed an elevated level of Mn in MWP-9. 

These pages are attached.

IHP

The facility walX-through inspection included a visual inspection of yells 
P-1, MWP-7, JWP-1, MWP-8, MWP-2, Mwp-10, »Jp-9, MWP-3 and P-2 (renamed 
MWP-12) . All wells were labeled and had locked outer ceps tut wells P-1 and 
MWP-1 did not have inner caps cn the inner cases.

After reviewing the ground water monitoring system documents presented at the 
facility (documents 2,5 and 8 below)', and copying document 8, matters were 
discussed with facility representatives. At this meeting and in- subsequent 
telephone conversations facility representatives stated the following:
-No site characterization work has been done since 2-86 
-No well construction or modification work has been done since 2-8G 
-The only work dene relative to the ground water monitoring Eystea since - ” - 
2-86 was the renaming of P-2 to MWP-12 & well sampling 
-The first year sampling, in which background values are established, was 
compressed into the period 12-85 to 6-86 to expedite matters (with CHS 
approval), -.
-The first subsequent sampling w^ conducted in 8-86;" ■
-PG & E has no explanation far the high concentrations in JfiJP-8 that is .wife., 
included, in -the referenced documents and 

-PG 6 E had no awareness of the high oenoentratiens in well MHP-9 & had no 
explanation far this.

1. GCA Oarp. Tech. Div. Inc. 'Technical Review of ttocumants FG & E-Tcpock 
Compressor Station' letter report dated Feb. 1986 (on EPA contract)

2. PG 6 E Dept, of Ehg. Research 'Construction, Development & Sampling of 
TopocHc Cccpresscar Station RCRA Ground Water Monitoring Wells* dated 8-1-B6

3.0RWQCB, Colorado River Basin Region 'RCRA Evaluation Report' dated 10-17-86



%
%

4. CEW3Q9CRB 'Staff OcBsnents on FG & E Topock's Revised Closure Plan & Revised
Ground Water Monitoring Report' dated 1-29-87 ■

5. Brcwn & Caldwell 'Water Quality Evaluation RCRA Ground Water ifcnitorlng 
System, PG 6 E Topock' dated Jan. 1987 (on FG & E contract)

6. Letter from Victor Furtado Ri.D., PG & E, to Angello Bellono, CHS, titled 
•Tcpock Occpressor Station Groundwater Ifanitoring Program' , dated 1-30-87 and 
neceieved by CHS 8-25-87.

7. A. T. Kearney Inc 'RCRA Facility Assessment PG & E Itapock 
Station, Needles, CA dated August 1987 (on EPA contract)

8. Three Brown & Caidwell 'Reports of Analytical Results' dated Dec. 86. Marc* 
87, & June 8? (on PG & E Contract)

VI. Potential Violations:

40 CFR Section 265.90 (a) and (b): PG & E Topock's ground water monitoring 
system is not capable of determining the facility's inpact on the quality of 
ground water in the uppermost aquifer underlying the facility. This is 
primarily due to site characterization, well placement and well construction 
inadequacies and deficiencies.

40 era Section 265.91 (a): PG & E Tcpock's groundwater monitoring system is 
incapable of yielding ground water sanples that adequately represent 
background and dewn gradient water quality, ibis is primarily due to site 
characterization, well placement and well construction inadequacies and 
deficiencies. ,

40 era Section 265.91 (c): PG & E Tcpock's ground water monitoring wells have 
been iaprcperly and inadequately screened.

The source of the high concentrations of sane parameters repeatedly seen in 
WP-8 samples has not. been identified, Documents 5 and 6 theorize that these 
concentrations may not be due to ground water contamination by FG & E Itpock 
tut failed to simply adequate supporting evidence? Ffcysical effortste 
specifically and definitely identify the source have not teen documented.

VII, Pisaisslon with Management:
^ring the inspection of the evaporation pond area a white precipitate and 
soil moisture were noticed on the East end of pgni # 4. When the facility 
representative Mr. James Soden was questioned about this his response was 
hat there was no leaty pipe or valve or overflowing of the pond and he said 
ohat the wet patches were due to the rain they had over the past couple of 
days. When he was specifically asked about the white precipitate hesaid it 
as due to the natural lime content of the soil in the area.



Disojssicn with. facility representatives concerning the ground water 
monitoring system is descrihed cn page 4, paragrach 3 as cart of the 'Ground 
Water Monitoring Evaluation' section of this report.

VTTT. Attachments*

1. Gas Line 'Map.

2. Location Map.

3. Plot Plan and Site Map.

4. Evaporation Pond Area Map.

5. Ocepnessor Station Layout Map.

6. copies of photographs of waste aanagesnent units taken during the facility 
inspection on October 14, 1987.

7. Sanple Analysis Results frcn Ground Water Monitoring Evaluation rwnmerfr 
5; appendix C, Tfcble 0-1 and Docunipnt 7; March. 1987 and JUne, 1987

. -Results.

8. EFA TSD and Generator Checklists.
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STANDARD PACIFIC GAS 
LINES INC.
Pipelines

181 Miles 12"-36"

UNDERGROUND 
STORAGE
(Storage Capacity)

McDonald Island

77 Billion Cubic Feet 
<S 2070 psig 

Lbs Medanos 

15 Billion Cubic Feet 
(5 1600 psig 

Pleasant Creek 

2 Billion Cubic Feet 
(2 1250 psig 

Coalinga Nose 

Operated by UNOCAL 
Only used for withdrawal 
(Maximum Capability 
150 Million Cubic Feet/Day)

LINE 300 TRANSMISSION 
SYSTEM
Pipelines

Line 300-A 502 Miles 34 
Line 300-B 502 Miles 34”

“Compressor Stations (Reciprocating *IVpe) 

Kettieman 13 units (a 28,930 HP 
Hinkley 12 units (a 39,600 HP 
Topock 10 units <S 35.000 HP 

Miscellaneous Operating Data____ ■

Purchased 305 Billion Cubic Feet from El .
Paso Natural Gas Co. in 1985 

Design Capability — 1140 Million Cubic 
Feet/Day

Maximum Operating Pressure — 867 psig

LINE 400 TRANSMISSION 
SYSTEM
Pipeline 

299 Miles 36“

Compressor Stations (Centrifugal Type) 
Tionesta 1 unit (a 11,100 HP 
Burney 2 units (a 19,870 HP 
Gerber 1 unit (a 12,020 HP 
Delevan 2 units (a 18,500 HP 
Miscellaneous Operating Data 

Purchased 302 Billion Cubic Feet from Pacific 
Gas Transmission Co. in 1985 

Design Capability — 980 Million Cubic 
Feet/Day

Maximum Operating Pressure —‘911 psig

□ Compressor Station

Underground Storage Fields
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REGIONAL LOCATION OF THE TOPOCK COMPRESSOR STATION 
Source: USGS 7.5’ Quad
Topock AZ-CA. 1970.
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Topock Compressor Station, evaporation pond waste 
management ar«a showing the location of the RCRA 
groundwater monitor wells and historic wells.



TOPOCK COMPRESSOR STATION
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I ORfiCK COMKKt&oun o»* • 
E*ifeRATION POND AREA ^ 

- BORING LOCATION MAP
a.9 ' -«•;

MWP‘T o***'1

o
mwp-10 (§r

MWP-1
- Mwp-a ©

MWP-2 B-SB-4^®

MWP-4 'f 
/DESTROYED)^
1 MWP-9 J

EXPLANATION 
0 MWP-10 MONITOR WELL 

Q MWP-7 MONITOR WELL CORY)

• 0-7 geotechnical borino 

Aw PIEZOMETER

Toe a Hon* of lho-.RC.RA QroundwoCar
monltorlno wall*. pl*zom*t*r*. ond 
giotBChnlcil borino*
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£§&$£

»/.*• C v»
.T*- ^23?

. - 3VS.* r-Jfc

Wri: nr-: Wl nr i! nr-* •ar-ir nc
sri»t: i:

(*1 M s. Sue 20. lui 70. vi due. X. aus 2C aus. X.
nw. m l«t: l«t*. W.iUU 19k 1H-. 19St

.01 ( .x: < . .x: < •Xi ( .x: < .X: ( .00*. n/o
1.5 < .1 < .1 .5 ( .1 i . t • 4 n/a
.0; i .c: < .0: C .c: ; .n ( .01 1 .c; A/a
.B ( E ( •E .x .X ( .E « .c n/t
i.C 2t u .11 s; .29 n't
.0: i .CTl .x: .0fc .X' ( •X. i .X: n/a .

.oc: .ox: .ox; 1 .000. .ox: .x:: .x:r rJt
11.5 5.2 1.3 ■ 20. 2! 1.5 5 9 i.i
.c: < XI ( ■ .x: ( .x: < .XI c .x: ( .X: n/a
.E « .01 ( .01 .03: .03 < .0: < .01 n/t
.2 < .1 ( :i < .1 1.7* ( .1 < .1 n/a

1.0 ( .o*.- ( .0! < .K .11* ( .Ci ( • .0! r..i
IX < .2 ( .2 < .2 i.r < .4 « . -4 . n't
S.D < 1 < 1 < i i.i* t i ( ! n/a

.IX < .5 ( .5 ( .5 53* ( .5 < n't
10 < .2 ( • 4 ( .2 1.9* ( .2 < .2 rJi
5 < 1*1.0 ( '1*1.0 ( 1*1.0 < 1*1.0 ( 1*1 0 < i*:.t n/a

15 < 1*1.9 ( 1*1.1 ( 1*3.9 ( 1*2.8 t i«: i ( !«:.* • n/a
50 < 1*15 ( 1*U 1 1*3* < 1*36 < v;e t 1*U n/a
1 < 2 < 2 11C? ( 2 < 2 < ' € : nit

1(3 121 1320 I3c3 2?: 17: 11300
- . ,'A

3.2 ■X 29 31 (.5 .12 .33
.01 ( .01 .33 .31 .11 t .c; .03

t .XI < •XI < •El < .XI ( .005 i .00! - n/e
7; at 320 290 110 71 95X ■■■ ■
15? 115 3*0 313 IX Ut 1730

Document 5i Appendix Ct Table C* *1

ktintw

>11*1% S:e* franetee* 
l»;'il wctt n noted)

tr»rac 
6r;i»
Ux.x ■
Crmi* . 
thir;* 
tee:

Ik.:-*:* (atIC!
Seie-.i.*

(us’;)
linsre (us'J’ . 
ftfeirttstx U.'ll 
Icier*"* ltr;/;i 
J.e-Mus'll 
2.1.5-TF Silvti (us/1) 
ktz.x loCi/1!

•trsii Mrte IpC;/1)
6%j» Set* ls:i 'i)
u;-;?3n (ffve.u.)

IwMtr Outiitr 
Rracetert (a; i)

Ouxise 
J't’
Tananta
fnr-:i*
Ss:i/ •. ■
Scltete

SranJrttf Ccntacinetion 
; Inciutfe's

ae* Us"“‘
. it: Scllute 
£4 St:licet;
3rd Eeslicate 
ttr. iecliccte

keltic Lorc.:UKt, UP (lafos/ca)
. :tt telieet*
. 2: delicate 
3rd dedicate 
itt. tediett!

Tctil Orsric Crbor. (TOC. te/1)
1st dedicate - - - . - -
2nd dedicate 
3rd dedicate 
4tt< dedicate

Tcial Orsriic Nilogm (TOT, m/1) 
at Replicate 
2nd dedicate 

... 3rddedicate 
It*. leslicate

4SiiticnalRr»eter»(w/i)

Bicartarate lu MC33)
Catonte lat COS) 
hiXeiioe (ar(M)
Cclciia

• ttca?
Heiavaient Oroeii*. Tata)
Heiaealcnt Orcaiua, Disadved 
itemii*
Phostfcrcus (asfOt) 
frtatsiir 
Zinc
Total Dissolved Solids

totes: ffa W: U5 CnviPwntal frotection *oencr friari OriAif* Mater Stindrds 
(rest teta standard it t silliref/ir (SO oCi/1).
I snows value at«ve ftws ■ • .
ae:e;i ana!rjed x total recoveracie bail!
* Kited saade; see aeaxanoua dated 1/lt/K or- folltoing i 
rJi MKle not mined

9.s
7.1 7.1 7.1 7.1 • 7.B 7.1 nit
7.3 7.3 7.1 7.1 7.1 7.5 nit
7.3 7.1 7.1 7.1 7.1 7.0 n/a
7.3 7.1 7.1 7.1 7.5 7.1 nit

36100
990 BBS 12030 115K ISIS 1050 n/a
990 830 12X0 115X* us: ixs- n/a
990 BBS 12K 115X 1333 ix: n/t
993 . BSO 121X USX 13C 1X3 n/t " ;V

{ 5 ( 5 ( 5 ( 5 ( S ( i'r n/t
n/a n/a n/e n/a n/a nit n/t
n/e n/a n/a n/a n/a n/a n/»
n/a n/a n/a n/a n/a n/a nit

( .1 I .1 < •el ( .1 ( A < .1 nit
( .1 ( .1 ( .1 < .1 < .1 < .1 n/a
( .1 ( .1 ( .1 ( .1 < .1 ( .1 n/a
( .1 < .1 < .1 ( A ( .1 4 .1’

177 173 X 88 130 is: , < 1:2
.1 ( .1 l .1 ( .1 1 .1 < 11.6
.3 ( .3 < .3 1 .3 < .3 ( .... 1.5

111 8! lis: ItX 111 lie 711
.02 < .tt .05 .K ( .E ( .E .11
.02 < .01 .E .05* .02 1 .c: nli
.01 ( .n ( .01 .»• 1 .01 ( .n nil
23 19 370 310 30 - 23 30

.17 .X 2.2 .. 2 ■ M .09 nil
7.2 t 31 28 12 * 1 180
.01 ( .05 .X .03 < .01 A . .c .51
M0 520 .9300 93B MO «ee 2550



DOC
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BROWN AND CALDWELL LABORATORIES

1228 POWQ-L STHtET DfiWW^CAl M«*><

94583

ANALYTICAL REPORT

LOG NO: £87-03-010

Received* 02 MAR 87 
Reported:' 30 MAR 87

Revised Report 05/05/87 

Purchase Order: 219-5-046-83

Project: A047489

report op analytical results

M HO SAMPLE DESCRIPTION. GROUND WATER SAMPLES____

3-010-1 P-1
3-010-2 MOT-12
13-010-3 MOT-3
>3-010-4 MOT-8
>3-010-5 MOT-9

..i———------
parameter

Page 1

DATE sampled

27
28

FEB 87 
FEB 87 

27 FEB 87 
27 FEB 67 
27 FEB 87

AIR (as CaCOE) .^!/! 

Slrart Aik (as C»C03) •
Hydroxide Aik (as CzC0l),g 
Total Alkalinity (as CaC03), mg/L 
Calcium (EDTA Titration), =»g/I* 

Magnesium, mg/L 
Chloride, mg/L 
Copper, mg/L 
Surfactants, mg/L 
Iron, mg/L 
Manganese, mg/L,
Potassium, mg/L 
Sodium, mg/L
Sulfate, mg/L __,T
Filterable Residue (TDS), mg/L

Zinc, mg/L . ^
Nitrate (as N03), mg/L
Nitric Acid Digestion, Date
General Mineral Approval, Date
Dissolved Hex Chromium, mg/L

<1 
146 
<1 
146 
105 
17 
143 

<0.02 
<0.02 
<0.03 

<0.01 
9.2 
68 
150 
580 

<0.01 
2.6

03.03.87
03.17.87

<0.01

<1
150
<1
150
118
19
184

<0.02
<0.02
0.08

<0.01
10
74
140
650

<0.01
2.6

03.03.87
03.17.87

<0.01

<1
147
<1
147
90
15
124

<0.02

<0.02
0.03

* <0.01 
8.4 
63 
110 
520 

<0.01 
4.1

03.03.87
03.17.87

<0.01

<1
72

- <1 
72 

1480 
550 
5018 
0.05 

<0.02 
1.4 

0.03 
61 
290 
430 
9340 
0.03 
9.9

03.03.87
03.17.87

<0.01

<1 
118 
<1_ 
118 
124 

- 24
•' 254

<0.02 
<0.02 

5.3 
,v... 0.07 

14
'’’V**'"' 92

> 170
780 

<0.01 
3.1

03.03.87
,03.17.87

<0.01



loG RO: B87-03-010

Received: 02 MAR 87 
.Reported: 30 MAR 87

Mr. Dan Griffin M ._
PGAE, Dept, of Engineering Research

3400 Crow Canyon Road
San Ramon, California 94583

Purchase Order: Z19-5-046-83

Project: A047489

. . •• ‘ ' • I
REPORT OP ANALYTICAL RESULTS j

LOG NO
SAMPLE DESCRIPTION, GROUND WATER SAMPLES

03-010-1 P-1
03-010-2 MVP-12
03-010-3 MVP-3 
03-010-4 MVP-8 
03-010-5 MVP-9

parameter

• •

03-010-1 03-010-2 03-010-3

Page 3

DATE SAMPLED

27 FEB 87
28 FEB 87 
27 FEB 87 
27 FEB 87 
27 FEB 87

03-010-4 03-010-5

Quadruplicate pH: 
pH, Average, Units 
pH, Standard Deviation, Units 
pH, 1st Replicate, Units 
pH, 2nd Replicate, Units 
pH, 3rd Replicate, Units 
pH, 4th Replicate, Units 

Fluoride, mg/L 
Quadruplicate TOX:
TOX, 1st Replicate, ug/L 
TOX, 2nd Replicate, ug/L 
TOX, 3rd Re/licate, ug/L 
TOX, 4th Replicate, ug/L

TOX, Average, ug/L 
TOX, Standard Deviation, ug/L 

Arsenic, mg/L 
Barium, Bg/L 
Cadmium, mg/L 
Chromium, mg/L 
Lead, ng/L 
Mercury, mg/L

7.7
0.1
7.6 -
7.7
7.8 
7.6
0.33

<100
<100
<100
<100
<100
0.0

<0.001
<0.1
<0.01
<0.02
0.004

<0.0001

7.7 1 7.6

0.1 0.1

7.6 _ ! 7.4

7.8 i 7.6

7.6 7.6

7.6 7.6

0.28 | ■; 0.33

<100 i <100

<100
1 <100

<100 ... i <100

<100 y: <100
<100 i <100

0.0 0.0

0.002 1 <0.001

<0.1 1 <0.1

<0.01 • J <0.01

<0.02 j <0.02

0.007 1 0.002

<0.0001 : <0.0001

7.1 • 7.8

0.06 0.05

7.1 7.9
7.0 ‘ 7.8

7.0 7.8

7.1 4 . 7.8

0il2-v 0.33

255 <100
520 <100
350- <100
384 <100

110 0.0
<0.001 <0.001

0.2 <0.1
<0.01 <0.01
0.05 <0.02
0.005 0.006

<0.0001 . <0.0001



LOG NO: R87-03-Q10

Received: 02 MAR 87 
Reported: 30 MAR 87

Mr. Dan Griffin
PG&E, Dept, of Engineering Research

3400 Crow Canyon Road
San Ramon, California 94583.

Purchase Order: Z19-5-046-83

Project: A047489

report op analytical results

OG NO SAMPLE DESCRIPTION, GROUNDWATER JAHPLES____

Page 4

DATE SAMPLED

03-010-1
03-010-2
03-010-3
03-010-4
03-010-5

P-1
MUP-12
mnp-3
MffP-8
MWP-9

27 PEB 87
28 PEB 87 
27 PEB 87 
27 PEB 87
•27 PEB 87

parameter
03-010-1 03-010-2

03-010-3 03-010-4 03-010-5

Selenium, mg/L
•Silver, mg/L .....
Radioactivity 
Gross Alpha, pCi/L. .

: Gross Beta*, pCi/I*
Total Radium, pCi/L 
Total Coliform, MPN/0.1L 
Quadruplicate Conductivity:

Sp. Cond., Average, umhos/cm . 
Cond., Std. Deviation. ,PPhos/cm 

1st Replicate, umhos/cm
2nd Replicate, umhos/cm 
3rd Replicate, umhos/cm 
4th Replicate, umhos/cm

<0.001
<0.01

<0.001
<0.01

0.002
<0.01

<0.001
<0.01

0.001
<0.01

<1+5.5 
”5+4 

<1+170 
“ <2

<1+4.9
- -4+4
<i+i7o 
” <2

<1+4.2
"5+4.

<l+lT0:
” <2

3+5.8
lT+10
<l±I-0

<2

3+6.1

<l+lTo 
“ <2

cSp
Sp.
Sp.
Sp

Cond., 
Cond., 
Cond.,

Sp. Cond'.,

890
21
869
881
889
919

986
45
965
994
1045
940

796 
28 

"806 
806 

‘ 818 

755

12590
0

12590
12590
12590
12590

1180
34

1219
1197
1158
1145



kinent 7
Her-------- £ Junei. 1987 ftesul r flk ”•

Hell Drsigneticn
9

nr-i: ltf-1 Itf-t
Jp ..

iv-io nr-13 M

tkirtino Uater ParaKters
SPIKE

m June It in It Jin It in 17 in it P-1 June It
(m/1) esceot a noted ms 1987 1987 1987 1987 1967 DELICATE 1987

Arsenic .05 .003 .003 .003 .004 . .002 .005 .001
Baria 1.0 c .1 ( .... .1 .5 ( .1 ( .1 c .1 ( .1
Cadui* .01 < .01 t .01 t .01 < .01 < .01 ( .01 ( .m
Orceiis ■ .05 ( .02 c .02 ( .02 ( .02 ( .02 < .02 < .02
Fluoride 4.0 .59 .30 .10 i .33 .S3 .30 .33
Lead .05 .002 .001 .001 .005 .005 .014 .002
Hernrr .002 < .0001 ( .0001 ( .0001 ( .ooo; ( .0031 ( .0001 ( .0001
Nitrate (as MOS) 44.3 11 It 43 14 13 12 12
Selenia .01 .003 .004 .003 .004 .004 .004 .004
Silver .05 c .01 ( .01 .01 ( .01 ( .01 ( .01 ( .01
Endrin (a/1) .2 ( .1 { .1 ( .1 ( .1 < .1 ( .1* ( .1
Lindane (ug/1) 4.0 ( .5 ( .5 ( .5 < .05 < .os ( .os* ( .5
flethoirchlx (ug/1) 100 < .2 ( .2 < .2 < .2 < .2 { .2* < .2
Toiasnene (a/1) 5.0 ( 1 ( 1 ( ,, 1 < 1 ( 1 3.3* ( 1
2.4-0 (a/1) 100 < .5 < .5 < .5 < .5 ( .5 .91* ( .5
2.4,4-TR Silvet (ug/1) 10 ( .1 ( .1 ( .1 < .1 ( .1 .21* ( .1
Radius (pCi/lj 5 ( 1*1.0 ( 1*1.0 1.3*1.3 { 1*1.0 ( 1*1.0 ( 1*1.0 ( 1*1.0
Gross Alena (oCi/1) 15 1*2 ( 1*2 ( 1*14 < 1*3 < 1*3 ( 1*2 < 1*3
Gross Beta (oCi/1) SO 1*9 { 1*9 20+13 < 1*B ( 1*10 ( * 1*9 ( 1*9
Colifx* IflPH/O.lL) 1 < 2 < 2 ( 2 r< 2 ( 2 ( 2 ( 2

Groaduater duality
j.

Paraaeters (ag/l)
i

Chloride 162 126 6155 | 210 170 144 153
Iron t .03 I .03 .66 .70 .13 ( .03 ( .03
Hanganese .01 < 1 .01 .05 t .09 ( .01 < .01 ( .01
Phenols c .005 ( .005 < .005 {c .005 < .005 ( .005 ( .005
Sodia 65 St 270 | ' 77 70 63 64
Sulfate 130 110 - 463 ! ISO 150 140 140

Groundvater Contarination 
Indicators -

pH, Lab 
1st Reolieate 
2nd Replicate 
3rd Reolieate 
4th Reolieate

Specific Conductance, Lab (ishos/ca) 
1st Replicate
2nd Reoliate' ’ ""
3rd Reoliate 
4th Reoliate

Total Organic Carbon (TOC, ag/l)
1st Reoliate 
2nd Reoliate 
3rd Reoliate 
4th Reoliate

Total Organic Halogens (TQX, eg/1)
1st Reoliate 

. „ 2nd Reeiieate 
3rd Reoliate 
4th Reoliate

Additional Paraeeters (ag/l)

Bicarbonate (a HCDJ)
Carbonate (as COS)
Hrfroiide (a OH)
Calebs
Coooer
HeiMlent Orcaiua, Total 
Heiavaler* Qroaita, Dissolved 
Ragnesiua
Phosphorous (a POL)
Potassiia
Zinc
Total Dissolved Solids

7.3 7.3 6.9 •7.4 7.2 7.2 7.2
7.3 7.3 6.9 7.4 7.2 7.2 7.2
7.2 7.3 6.9 7.4 7.3 7.2 7.3
7.2 7.3 6.9 7.4 7.2 7.2 7.3

970 900 15400 1170 1060 990 1130
980 ~ 900" 15333 1170 1060 990 1140

. 1050 900 15330 1170 1060 1000 : U40
.1060 900 _ 15330

...
1170 1060 990 .UU

t i t ------it ' 1 t it 1 t 1 t 1
T .......1 ( 1 ( 1 ( It 1 t 1 t 1
< 1 < It 1 c 1 t 1 t It 1
< 1 t At 1 ( 1 t 1 t 1 t l

1 .025 t .025 .31 { .025 ( .025 t .025 t .025
, .,0*5 ( .025..... .42 t .025 ( .025 t .025 ( .025

c .025 ( .025 .15 < .025 ( .025 ( .025 t .625
t : i- »925 -t r„K5 ■«,/ .23 t . -025 t •025, t .025 t .025

160 179 73 1 149 154 176 173
( .6 t .6 t .6 !( .6 t .6 t .it .6
( .3 C .3 ( .3 It. .3 t .3 t .3 1 .3

100 84 .. 2333 1 100 95 92 93
l .02 t .02 .04 !< .02 t .02 t .02 t .62
( .01 .01 .02 i .m .01 .09* t .01
t .01 ( .01 t .01 It. .01 t .01 .06* t .01

22 19 . 540 | 27 23 25 23
.16 .30 .12 .49 .23 .11 .12
(.6 4.1 37 | 10 7.1 4.9 6.4

t .01 < .m t .01 it .01 < .01 t .01 t .01
610 510 10600 i 690 660 480 too

Notes: EM PCUS: US Emironeental Protection AoencrOrirking liefer Standrd i 
Owe Beta standard is 4 aillirta/yr (SOCi/1) !
• show value above ROUS [
Retels anelned on total recoverable tail !
• spiked mole
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CA T 0 8 0

Inspection Report
U.S. Environmental Protection Agency

E’A id ninber: 

Report Number: 

Date of Investigation: 

E?A Inspector(s):

o £00/17- ~>~c(

14, 1187-

State Inspector(s): ^

Facility Representative(s):
flux

■. ltji£Av*dA\

Report Prepared By: o-vCJ
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CA T 08002 1729

Bonn A - Interim Status Standards for facilities INSPECTOH, 
that Treat, Store or Dispose of Hazardous Waste

(A) Operator: 

Street: 

City: JV'JC'

I. General Information:

/?c\X 33? •

State: C fr Zip Code: Cf 2r3>^3

(B) Owner: CKj .

Street:

City: State: Of Zip Code: 9 // jo{

(C) Site Activity: Ccn^l^v-^5

Generation: Complete Form B 

Transportation: Couplete Pom C

Small Quantity Generator: 
Conplete Pom D ' •
Recycler: Conplete Ftora E

on

Storage:

Container (SOI)

Tank (SOB) 

waste Pile (803)

Surface Iopoundment (S04)

Disposal:

_____ Injection Wall (0/9)

____ Landfill (D80)

Land Application rOBli 

_____ Ocean Disposal (£32)x - ? 

X Surface Impoundment (D83)

Treatment:

Tank (TOI)

Surface Impourlment (T02) 

Incinerator (1Q3)

Other (104)

Process Code: Design Capacity:





*•'1

&

Sill

V-tf pi

*• General Information: - Continued

CA T 0800! 1729 

INSPECTO

(F) Report Attachments



II. Interim Status: 
(Part 270 Subpart C)

*

CA T 0 e 0 0 I 1729 

INSPECTOR.
jfcs No Can net its

CA) (Xjalifying Far Interim Status:

1. For the existing facility to be 
treated as having been issued a 
permit# the facility nust have:

a. Submitted a notification of H.W.
activity - (27.0.70a. 1)?. V

b. Submitted Part A of the permit 
application (270.70a.2)?

JL

c. Achieved ccnpliance with RCRA
interim status standards (270.70b)?

(B) Operating During Interim Status:

1. Has the facility catplied with the 
following restrictions:

r
a. Has only treated, stored or disposed

of H.W. specified in the Part A 
(270.71a.1)? %

b. Has only enployed processes 
specified in the Part A (270.71a.2)? X

c. Has not^exceeded design capacities
specified in the Par*~A (2?Q.72a;3)?

(C) Changes IXiring Interim Status:

1. Has a revised Part A been submitted

a. T/S/D of HiW. not jpreviously ident- 
ified in the Part A (270.72a)?

b. Increases in design capacity of 

- processes (270.72))?

c. Changes in or additions to pro- 
cesses (270.72c)? .

■ d. Change in ownership (270.72d)?

a. Have the changes made not amounted 
to reconstruction (270.72S)?



/o-m-i?
«

III. General Facility Standards; 
(Part 265 Subpart B)

CA T 08 001 17 29 

INSPECTO 3..!U)7.JbS

Yes No Garments

(A) Required Notices:

1. Has the RA been notif ied regarding 
the receipt of H.W. from a foreign 
Source (265*12a)? ;

jj.^ l\m c
I

2. Before transferring ownership, has 
the facility notified the new owners 
in writing of the requirements of 
Parts 265 and 122 (265.12b)?

(B) General Waste Analysis:

1. Has the facility obtained a 
detailed chemical and physical 
analysis of each H.W. (265.13a.1)?

_

2. Does the analysis contain all 
information that must be known to 
properly treat, store Or dispose 
of the H.W. (265.13a.413

3. Does the facility have records 
dociznenting the required H.W. 
analysis, e.g., lab reports, 
published data,-generator 
supplied data (265.13a.2}7

4. ; 'Eas^theVanalysis ■■■'fcserWTOpsiated to
ensure that it is accurate and 
up-to-date (265s13a.3)?

5. Is the analysis repeated then 
■there-is -a-change* in the process 
(265.13a.3J7

2L

*,

6. For off-site facilities, is the 
analysis repeated when the H.W. 
received does not match the B.ff» 
designated on the manifest 
(265.13a.3)?

Q.'vv

7. For off-site facilities, does the 
facility inspect or analyze each 
movement of H.W. to verify that 
the H.W. received matches the 
identity of the H.W. specified 
on the manifest (265.13au4)?

7^



III. General Facility Standards 
(Part 265 Sufcpart B)

8. Does the facility have a detailed 
teste analysis plan. (265.13b)?

9. Does the facility follow the 
procedures specified in the 
Waste analysis plan (265.13b)?

10. Does the waste analysis plan 
contain the following elements:

a. Parameters of analysis of each 
H.W. handled (265.13b.1)7

b. Rationale for the selection of 
each parameter (265.13b.2)7

c. Test methods used to obtain a 
representative sample of H.W. 
(265.13b.3)7

d. Frequency which each analysis 
will be repeated (265.13b.4)7

e. Ftor off-site facilities, the
- analysis-that generators have 
agreed to supply (265.13b.5)7

11. -Fbr of fr*s it e sfa oil it ie s, does the 
plan specify procedures for 
inspection or analysis of each 
movement of H.W. (265.13c)?

Yes Mo

2L _ 

jc _

X _

-X _

X_ _ _

x; —

.12.-Fe>r^offr-site facilities, does the 
plan contain the following elements:

a. Description of procedures used 
to identify each movement of 
B.H. (265.13C.1)?

b. Description of; the sairpling method 
used to obtain a representative 
sanple of the B.H. (265.13c.2)7

(C) Security:

1. Do security measures include:

a. 24-hoursurveillance (265.14b.1)7s

-Continued
INSPECTO,l..Xfl/-^

Ccmments

m
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III. General Pacility Standards: Continued INSPECTUiv. ri!—

(Part 265 Sucpart B)

Yes No Gcnments

CD)

1. ~

2.

3.

4.

a.
X

:' C.

d.

5.

6.

7.

Artificial or natural barriers 
and controlled entxy (265.14b.2)7

, Signs with the legend "Danger* 
Unauthorized Personnel Keep Out" 
posted at entrances to active 
portions of facility (265.14c)?

General Inspection Requirements:

Does the facility inspect for 
equipment malfunctions and 
deterioration, operator errors* 
and B.W. discharges (265.15a)?

Does the facility follow a written 
inspection schedule (265.15b.1)?

Is the schedule kept at this 
(26S.15b.2)?

X _

X _

Does the schedule identify types of 
problems that are expected from mal­
function, operator error, deteriora­
tion. pr_discharges of all: (265.15b.3)

monitoring equipment?

:’>’'safetyr«nergency equipment? .

security equipment?

^operating and. structural 
.■ equipment?

Does the schedule indicate the 
frequency of inspection for each 
item (265.15b.4j?

Does the schedule Include dally 
inspections of loading and 
unloading areas (265.15b.4)?

Has the facility taken remedial 
action to oorrect the problc 
revealed on an infection 

(265.15c)?

X _ 

X _

_x _

X _

X _

„X;

•X _

X —



%
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(Part 265 Subpart B)

ti —^••••...4.... ... . ..
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•A

8. Are Inspections recorded in an 
inspection log (265.15d)?

9. Does the log include: (265.15d)

a. Date and tinp of inspection?

b. Name of inspector?

c. Observations recorded?

d. Date and nature of repairs or 
other remedial actions?

Yes No Garments

X — -

Are inspection records kept for 
at least 3 years (265.15d)?

10.

(E) Personnel Training

,1.

2.

3.

21 _ 

_

_

X _

X X

X _

X

4.

5.

Does the facility have a personnel 
training program (265.16a.1)?

Is it directed by a person 
trained in B.W. management 

-procedures (265.-16a.2)? - ___ ___

Does the program include training
-in?..' rrv, (265.16a.3)..

•
Procedures for using, inspecting, 
repairing and replacing emergency 
and monitoring equipment? • X

Emergency procedures including
contingency plan Implementation? X XT

Do new personnel receive required 
training within 6 months (265.16b)? V /

Do personnel take part in an annual 
review of the initial training .
(265.16c)? X '

t bj-*UijL-+Su.j

r‘ ~ -
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III. General Facility Standards: - Continued 
(Part 265 Sutpart B)

INSPECTG

Yes Wo Carmen ts

6.

a.

b.

c. 

b.

(F)

' ■ • 1.

1 a.

Do personnel training records 
include: (265.16d)

Job titles?

Job Descriptions?

Descriptions of training?

Records of training?

.2L _

*-V—

-Z. ' _

JL _

Requirements For Xgnitable, Reactive, 
Or Incompatible Wastes:

Are the following precautions taken 
to prevent accidental ignition or 
reaction (265.17a)

Separation and protection from 
ignition sources?

___ _ |\A/f • /t~c

b. No smoking signs in hazard areas?

2. ‘ Is the T/S/D of ignitable, reactive 
and incompatible waste conducted so 
that it does not: (265.17b)

a. Generate extreme-heat -or pressure,
~ fire or explosion, or violent

reaction?

b. Produce uncontrolled toxic or 
flammable mists, fumes, dusts

— or gases? . ■

c. Damage structural integrity of 
H.W. containment devices?
(e.g., tanks, containers, liners)

d. Threaten hunan health or the 
environment?

■ ..

, ... . ....
' : ■ . . ....

/’.Si



IV. Preparedness and Prevention: 
(Part 265 Subpart C)

Yes No Comments

(A) Is the facility designed, construc­
ted, maintained, and operated to 

? minimize the possibility of fire, 
explosion, or releases of H.W. or
K.W. constituents to air, soil, or 
surface water which could threaten 
hiznah health or the environment 
(265.31)?. >£_

(B) Required Equipment:

1. Coes the facility have the following 
equipment where applicable:

a. Internal ccmrunications or alarm
systems (265.32a)? X

b. Telephone or 2-way radios at the
scene of operation (265.32b)? X

c. : Portable fire extinguishers with
water, foam, inert gas, dry chemical; 
spill control and decontamination 
equipment (265.32c)? V

d. Water at adequate volune: and pressure
or foam producing equipment or autom­
atic sprinklers (265.32d)? X

(C) Testing And Maintenance Of Equipment:

1. Does the facility test and maintain . 
emergency equipment in operable 
condition (265.33)?

(D) Access To Camunications Or Alann Systees:

1. Cb personnel in areas where H.H. is 
being handled have inmediate access; 
to these systems (265.34)? X

(E) Required Aisle Space:

1 Is their adequate ait,. space for 
unobstructed movement <f fire, spill 
control and decontamination equip­
ment in anemergency (265.35)7



/o->lrx?

w 'Ocoo;17J9 

cantimUSSP£CTut.Xl/J?J'

Yes to Comments •

(P) Arrangements With Local Authorities:

1. Has the facility made the following 

■arrangements:

IV. Preparedness and Prevention: - 
(Part 265 Sutpart C)

a. Arrangements to familiarize police, 
fire dept., and emergency response 
team with H.W. operations
(265.37a. 1)? . y

b. Agreements designating primary 
emergency authority (265.37a.2)7

c. Agreements with State emergency 
response teams, contractors ard 
equipment suppliers (265.37a.3)7

d. Arrangements to familiarize 
hospitals with the properties of 
H.W. and the'types of potential 
injuries and illnesses from 
exposure to H.W. (265.37a.4)7 2

2. Did the facility document in the 
operating record any refusal fay 

. State or local authorities to 
enter into such arrangements 
(265.37b)? - —~

X- ____

-x

X _
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V. Contingency Plan and Divergency ProcedureiftSPECTOii... JLJJy*- 

(Part 265 Sucpart D) ..

Yes Ho Cocments
(A) Does the facility have a

contingency plan.(265.51a)? 2L

(B) Content Of Contingency Plan:

1« Does the plan describe actions pers- 
onnel must take to ccaply with 
SS 265.51 & 265.56 in response to 
fires, explosions, of unplanned 
releases of H.W. (265.52a)? y

2» Does the plan describe arrangements 
agreed ty police, fire dept.* hosp- - 
itals, contractors, and State and 
local emergency response teens to 
coordinate emergency services 
pursuant to S 265.37 (265.52c)?

3« Does the Plan list names, addresses, 
and phone numbers (office & hens) of 
all persons qualified to act as 
emergency coordinators (265.52d)? )C
(list in order of responsibility)

4. Does the.plan list all emergency-
equipment including the location 

_ end physical description of each 
item on the list and a briefjQut**

: line of its' capability (265.52e)V X*

.5. Does the plan include an evacuation
plan for personnel and a description 

of signals to begin evacuation, 
evacuation routes and alternate

— routes (265.52f)? y

(C) Copies of Contingency Plant

1. Is the plan maintained at the
facility (265.53a)? X

?. Has the plan been submitted to all
".'local' emergency organizations ,
(265.53b)? 2L.

12-
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V. Contingency Plan and Bnergency Procedures: 
~(Part 265 Sufcpart 0) " '

INSPECTOR 

Con*t.

(D) Amendment Of Contingency Plan:

t. Has the plan been reviewed and 
immediately amended when required 
(265.54)?

(E) Emergency Coordinator:

X __

1. Is the coordinator familiar with all 
aspects of site operation and 
emergency procedures (265.55)? 2

2. Does the coordirwitor have authority 
to carry out the contingency plan 
(265.55)?

{F1 Bnergency Procedures:

1. If an energency situation has 
occurred at this facility, has 
the emergency coordinator 
followed the. emergency procedures 
listed in S 265.56 (265.56)?

X

yfy. yo.



INSPECTOR, /

VI. Manifest System. Recordkeeping, and Reporting: 
(Part 265 Subpart E)

Yes

(A) Use of Manifest System:

1. Does the facility conply with the 
. following manifest requirements:

a. Sign and date each copy of the 
manifest (265.71a. 1)7

b. Note any significant * discrepancies 
in the manifest (265.71a.2)?

c. Give transporter one copy of i the 
signed nanifest (265.71a.3)7

d. Within 30 days after delivery, send 
a copy of the nanifest to the 
generator (265.71a.4)7

2. Are records of past shipments 
retained for 3 years (265.71a.5)7

(B) Manifest Discrepancies: \

1. Upon discovering a significant
. . .discrepancy, has the facility

made an attempt to reconcile 
the discrepancy with the 
generator or transporter (265.72b)?

2. For discrepancies not reconciled 
within 15 days, has the facility 
followed the required reporting 
procedures (265.72b)?

SC) Operating Becocds

1. Does the facility maintain an 
operating record (265.73a)? j

x_ _
^ ___

x_ _

21 _

JVV A p'o

A IZ

¥r —

Significant discrepancies are:
1. For bulJc waste; variations ^ 10% in %*eight
2. Ft>r containerized waste; variations > one drum
3. Obvious differences such as waste solvent substituted 

for waste acid •



VI._ Manifest System, Recordkeeping. and Reporting: - Con't 

-(Part 265 Subpart E) .
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INSFECTurvlZj^^ M.
te Wo Gcnroents

2. Does the operating record contain 
the following infoniatian:

a» A description and the quantity of 
each waste received (265.735.1)7 Ji. _

b. The method(s) and date(s) of its 
treatment, storage or disposal as
required by Appendix I (265.73b. 1)? ___

c. The location of each waste within 
the facility and the quantity at 
each location (265.735.2)7
(This information most include -2 * 4~4" ““
cross-references to specific 
manifest matters.)

d. For disposal facilities, the loca­
tion and quantity of each waste is 
recorded oh a map or diagram of each 
cell or disposal area (265.735.2)7

e. Records and results of all waste an­
alysis and trial tests (265.73b.3)7 X ___ ’

f. Reports detailing all incidents that 
required implementation of the 
contingency plan (265.73b.4)7

g. Records and results of operator 
inspections (265.735.5)7

h» Monitoring data (265.735.6)7 -—

X. 'All~cIosure and post-closure 

costs as applica51e (265.735.7)7

(D) Availa5ility, Retention, Disposition-
Of Records:

t » Are all records including plans 

available for inspection (265.74a)?

2. Have copies of records of H.W. disp­
osal locations and quantities urvler 

265.735.2 5een submitted to the M 
and local land authority ;upon
closure of the facility (265.74c)?

■•15-

.yf •' .i--a > '--f- <■
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yi» Manifest System, Recordkeeping, and Report 
(Part 265 SufcpartE) * ~S=‘

• .........

**-I o e 6 o: 172

Yes Ho Oannenta

(E) Biennial Reports

1. Has the facility si±mitted a 
biennial report to the RA by 
Mardi 1 of each even numbered 
year (265.75)7 JL _

JL

2. Was the report submitted on EPA fora
8700-13B and cover facility 
activities during the previous 
calendar year ( 265.75)7 K

3. Does the report include the 
following infromaticn: (265.75)

a. EPA identification number# name and 
address of the facility?

b. Calendar year covered by report?

c. Fbr off-site facilities, the EPA 
identification nunber of each 
generator?

d. Description and quantity of each 
H.w. received and, for off-site 
facilities, the EPA identification 
ninber of each generator Hstwi 
with this information?

e. Methods of treatment, storage, or 
disposal for each H.W.?

f. Monitoring data under § 255.9fc.2*li 
and iii and b.2 ?

g. Most recent closure and post-closure
cost estimates?. y

h. Required certification? -- ^ .
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gmlfest System, Rgcpnflt&eplnq, and RecortinJ^^Tp^JI^i) f 

(Part 265 Sufcpart £j ^

" 'Yes

(P) Omanlfested Haste Report:

1« Ptor a facility that has apt^yfroj 
• H.W. from an off—sit® source 
Without an accarpanying ranifTt, 
was a report containing the 
required information submitted to 
the RA within 15 days after 
receiving the B.W. (265.76*-g)7 ___

(C) Additional Reports:

1* He* the facility reported to 
the RA: (265.7?)

a. Releases, fires and explosions?

b. Gnxnd-water contamination and 
monitoring data?

c. Facility closure?

JL



VII. .Ground-Water Monitoring: 
(Part 265 Subpart F)

inspects

Yes Nd Garments

(A) Has a grand-water monitoring pro-
gram (capable of determining the 
facility's Jurpact on the quality of 
ground-water in the uppermost 
aquifer underlying the facility) 
been isplerented (265.90a)? ■

(B) Ground-Water Monitoring System

1. Has at least one monitoring veil
been installed in the uppermost 
aquifer hjdraulically upgradient 
from the limit of the waste .
management area (265.91ad)? _____

a. Are gromd-vater sanples from the 
uppermost aquifer representative 

. of badgground ground-water quality
and hot affected by the facility? ___
(as ensured by proper well nunber# 
locations and depths) (265.91a.1)

2. Have at least three monitoring wells 
. been installed hydraulically down-
gradient at the limit of the waste 
management area (265.91a.2)7 X

a. Do well nunbers, locations and ; 
depths ensure prorpt detection 
of any statisticallylsighifleant 
amounts of B.W. or B.W. constit­
uents that migrate from the waste 
management area to the uppermost 
aquifer (265.91a.2)?

3. Have-the locations of tho IV?- ■
management areas been verified Cp 
conform with information in the 
ground-water pcogran (265.91b)? ' X

a. If the facility contains multip&a 
waste ma. iment components, is 
each conponent adequately monitored 
(265.91 b 6 b.2)? ___

ticTur*. JQL na.rttC7rv«.
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X _ 

— X 

X _

VII. Ground-Water Monitoring; 
(Part 265 Sutpart F)

r Yes'' .
4. Do the numbers, locations, and 
- depths of the monitoring veils

agree with the data in the 
ground-water raonitoring system 
prograa (265.91b}?

5. Wfell completion details: (265.91c)

a. Are wells properly cased?
b. Are wells properly screened and 

packed where necessary to enable 
sampling at appropriate depths?

c. Are annular spaces properly sealed 
to prevent oontamination of ground- 
water?

(C) Sampling And Analysis:

1 • Has a ground-water sampling and 
analysis plan been developed 

. (265.92a)?

a. Has it been followed?.

b. Is the plan kept at the facility?

c. Does the-plan include procedures .

‘ and techniques for:

i. Measurement of ground-
1.;.: . water surface .elevations...  ..... :_____

(265.92a.1)? y

ii. Sanple collection (265.92a. 1)? '

ill. Sample preservation (265.92a.2l? X

Iv. Sanple shipment (265.92a.2)? X ___

a* • • ••'

CA T 0C001 17 29 

ContinuedNSPECTO.l.. TP.,&

Garments

yjfgA^li^ fUceJ. sez na.rr.

X _ 

X _ 

X _

Sxetp't *>J€* tSC-Tt.
rec&rdeJi 7* a

v. Analytical procedures 
(265.92a.3)?

vi. Drain of custody control 
(265.92a.4)?

X _ 

X _
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VII. Ground Water Monitoring: — Continued 
(Part 265 Subpart F)

Yes No Garments

2. Are the required parameters in 
. ground-water samples being 

tested quarterly for the first 
year (265.92b and 265.92c.1)7 --- -X„ -blld I Cl ir.cj 'tJ, ti&tAl

a. Are the ground-water sauples 
analyzed for parameters character^ 
izing the suitability of the grand-
%rater as a drinking water supply * .

(265.92b. 1)7 ___ JjL _ ^ t coh£err* b Aix r*.ilfeJ
b. Are the grqmd-water sanples 

analyzed for parameters establishing 
ground-water quality * (265.92b.2)7

c. Are the ground-water sanpies 
analyzed for parameters used 
as indicators of growd-water 
contamination * (265.92b.3)7 x.

2. For each indicator parameter are at 
least four replicate measurements 
obtained at each upgradient well for

... ,each;sarple obtained during the
first year of monitoring (265.92c.2)7_ X V <he|^4fe MaluM hr Thr.*J;

3. Are provisions Bade to calculate the
initial background arithmetic mean 
and variance of the respective para­
meter concentrations or values 
obtained from the upgradient well(s) 
during the first year (265.92c.2)7‘

'fr EPA interim primary drinking water standards: 
Arsenic, Bariim,. Cadmium, (hraniun, Fluoride# 
bead, Mercury , Nitrate (as N), Seleniuo, Silver 
Endrin, Lindane, Methoxychlor, Toxaphene,2-4 p, 
2,4,5-XP Silver, Radiixn, Gross Alpha, Gross Beta# 
Turbidity, COlifom Bacteria.

Par are, i establishingground-water, quail tyi 
Chloride, Iron, Manganese, Phenols, Sodium,

V. S 'lfate. ■

Parameters used as indicators of ground-water contamination! 
IJ * Specific Conductance, Total Organic Carbon, 
iv^cal Organic Halogen*

-20-



VII. Ground-Water Monitoring: - Continued 
(Part 265 Subpart P)
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Yjss Ito

X ^3r facilities vhich have cccpleted 
first year gnxnd-water saipling
and analysis requirements:

a. Have samples been obtained and 
analyzed for the ground-water 
tjuality parameters at least 
annually (265.92d.1)7

JL
5. Were grand-water surface elevations 

determined at each well each Him a 
sanple was taken (2C5.92e)7 y

D) Preparation, Evaluation, And Response:

Has an outline of a ground-water 
quality assessment program been 
prepared (265.93a) 7

b. Have samples been obtained and 
analyzed for the indicators of 
grcxnd-water contamination at 
least semi-annually (265.92d.2)7

X

a. Does it describe a program 
of determining:

i. Wiether B.W. or.B.W. constit­
uents have entered the grand— 
%oter (265.93a.1)7

ii. The rate and extent of migrat- • 
ion of H.w. or B.W. constit-

“ uehts (265.93a.2)7 ...

iii. Concentrations of H.W. or B.W. 
constituents in ground‘water 
(265.93a.3)7

2* After the first year of monitoring, 
* ■ •*st 4 replicate measure- 

- ments of ewch indicator parameter 
been obtained for samples taken for 
each well (265.93b)?

Comments

."

-- • •

zi.
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VII. Ground-Water Monitoring; — Continued 
(Part 265 Sufcpart F)
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lNSFECTOrx...-Z&/.iH'

Yes Ho Gcraaents

X

X _

X _

_ xy . 0r,ai^ af-'ln^k ItvJs Ux MUJf-6

IS

a. Were the results ccnpared with the 
initial background means fran the 

upgradieht well(s) determined 
during the first year (265.93b)?

i« Was each %ell considered 
individually (265.93b)?

ii. Has the Student's t-test used 
(at the 0.01 level of 
significance) (265.93b)?

b. Was a significant increase (or pH 
decrease) found in the:

i. Upgradient wells?.

ii. Downgradient wells?

If "Yes", ccnplete the Canpliance 
FOrm FOr A Facility ttiich May Be 
Affecting Ground-Water Quality.

3. Were the ground-water surface elevat- 
ions evaluated annually to determine 
Wiether the monitoring wells are
properly placed (265.93f)? __„ • ■ ■ ■ ' i .. / i;

4. If it was determined:that modifi- 
cation of the ntsiiber, location or 
depth of monitoring wells was
necessary, was system brought into ■ • v/ ,

•~~r compliance with 265.91a (265.93f)? >. X

CE) Recordkeeping And Reportihgr " ' '

1. Have records been kept of analysis 
for parameters in 265.92c and d 
(265.94a.1)?

2. Have re» •Hs been kept of grouid- 
water surface elevations taken at 
the time of sanpling far each well 
(265.94a. 1)?

XX

X _

-22-



CA VO 0 0 01 17 29 

lNSPECTOil..X& ^

V;: i
VII. Ground-Water Monitoring; - Continued 

(Part 265 Subpart F)

Yes No Cements

3. Have records been kept of required 
evaluations in 265.93b (265.94a.1)7 X

4. Have the followinq been submitted to
the RA: (265.94a.2)

a. Initial background concentrations of 
; \ parameters listed in 265.92b within 

15 days after oonpleting each quar­
terly analysis required during the 
first year?

b. For each well, have any parameters 
whose concentrations or values have 
exceeded the maximum contaminant 
levels allowed in drinking water 
supplies been separately identified? X

c. Annual reports including:

i. Concentrations or values of 
parameters used as indicators 
of ground-water contamination 
for each well along with requir- ^ 
ed evaluations under 265.93b? . X

ii. Any significant differences 
from initial background values 
in upgradient wells separately 
identified?

ili. Results of the evaluation of * 
ground-water elevations?

&

X.



W1' teii 
(Part 265 Subpart F)
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Carpiiance Fora For A Facility Which May Be Affecting 

Ground-Water Quality

*5 Ho Garments

u A;4 w ^ u*.

over initied background?

•5 ljr*nr\ 1c 4c.

*• ^ "*es*» has this information been 
subrutted to the RA according to 
265.94a.2.ii (265.93c.l)?

2.

3.

4.

Have corparisons of indicator para- 
meters for the downgradient wells 
shown a .'Significant increase (or pH 
°ecrease^ over initial background?

^ “Yes", were additional ground­

water sanples taken for those down- 
gradient wells Where the significant 
differences was determined 
(265.93c.2)?

i. Were samples--split in two?

ii. Was the significant differences
due to hunan (e.g.,. laboratory! 
error?

If 'fes*, do not continue

^ significant di fferencesjfe*»re ■nst-- - .
due to error, was a written notice ^ ^ 
sent to the RA within 7 days oi
confirmation (265.93d.il?

Within 15 days of notification to the 
RA was a certified ground-water 
quality assessment plan submitted 
(265.93d. ,



VII. Ground-Water Monitoring 
(Part 265 Subpart F)

Continued
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Compliance Form For A Facility Which May Be Affecting 
•'■Ground-Water Quality.'

Yes Ho Garments '

5. Does the ground-water quality
assessment plan specify: (26S.9M.3) tJAjft&lu Kas .V U*. t

a. Monitoring well information including , bc ■ <Luai%

well numbers, locations and depths? ___ . , . ■

• • , *
b. Sampling methods? __. , _ ___________________________

c. Analytical methods? ~ ■ , ■ ■

d. Evaluation methods?

e. Schedule of. inplenentation?

6. Does the plan allew for determination 
of: (265.93d.4)

a. Rate and extent of migration of H.W. 
or H.W. constituents?

b. Concentrations of the H.W. or H.W, 
constituents?

7. Is it indicated that the first deter- . 
_ mi nation was. made as soon as 
techrucaliy^fejMible(265,93d.5)? __

a. Within 15 days after the first deter­
mination was a written report contain^ 
ing the assessment of ground-water

B. Was it detenai/ied ciiat H.W. or B.W. 
constituents from the facility have 
entered the ground-water? v_

a. It "No", wasithe original indicator
evaluation orograra, required by 
265.92 ar*. 65.93b, reinstated? _

b. Was the RA notified of the reinstate­
ment of the program within 15 days of
the determination (265.93d.6)?
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CA 1 0C0011729

INSPECTu.lJH^./Ai'

•ft® ‘
s'-sS .'s
gp • 
safe}
sa-iTr*5
irf&a£g%
t® 
8^ 

§0 i

Compliance Fonn For A Facility Which May Be Affectii^j 
Ground-Water Quality

Yes Jb . Comments

9. If it was determined that H.W. or 
H.W. constituents, have entered 
the ground-water: (265.93d.7)

a. For facilities where the program was, 
inplemented prior to final closure* 
are determinations of H.W or H.W. 
constituents continued on a quarterly 
basis (265.93d.7)?
(If the program was inplemented dur­
ing the post-closure care period, 
determinations made in accordance 

. with the ground-water quality assess—- 
ment plan may cease after the first 
determination.)

b. Were subsequent -ground-water quality 
reports submitted to the RA within

15 days of determination (265.93d.7)7

c. Were records kept of the analysis and
. .. evaluations specified in the ground-

water quality assessment (throughout 
.,-^he„active life of the facility)

... .

<!• If A disposal facility, were (are) 
records kept throughout the post- 
closure period as well (265.94b.1)7

10. Are annual reports submitted to the 
F.r< Co.ituihing the 'results of the 
ground-water quality assessment 
program (265.94b.2)7

a. Ife the reports include the calculated 
or measured rate of migration of H.W. 
or H.W. constituents during the 
reporting period (265.940.2)7

■NA: nof b*£*

V
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VII. Ground-Water Monitoring: - Continued INSPECTu»w<£.cI^. 

(Part 265 Subpart F)

Compliance Form For Demonstrating A Waiver Of 
Interim Status Requirements

Yes No Garments

1. Is a written waiver demonstration 
kept at the site (265.90c)?

fjh ' Ad arrtHIri

2. Is the demonstration certified by «
qualified geologist or geotechnical v .
engineer (265.90c)? ■: ■ -

. 3. Does the waiver demonstration estab­
lish the potential for migration of 
H.W. or H.W. constituents from the 
facility to the uppermost aquifer
(265.90c.!)? ' '

a. Does the evaluation of a water 
balance include:

i. Precipitation?
, , ii. Evapotranspiration?

iii. Runoff?
iv. Infiltration? (including ary 

liquid in surface impoundments)

.b.. Does the evaluation of the un­
saturated zone characteristics 
include:

‘Y?i. Geologic Materials?
ii. Physical Properties?
iii. Depth to ground-water?

•
4. Does the waiver demonstration estab­

lish the potential for H.W. or H.W 
may enter the 

. uppermost aquifer to migrate to a 
water supply well or surface water 
(265.90c.2J?

a. Does the evaluation of the saturated 
zone characteristics include?

i. Geologic materials?
ii. Physical properties?

1 iii. Rate of ground-water flow?
iv. Proximity of the facility to

water supply wells or surface 
water? ■

Vnii.
■A

—

“ e«:..’■ v 'jfii.f-

. “A.a ia- A r'' - A .

,!
i

' i
i
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Yes Nj Cements

(A) Closure Plan:

1. Does the facility have a closure 
plan (265.112a)?

2. Does the plan identify the steps 
necessary to coupletely of part­
ially close the facility at any 
point during its intended epera^ 
ting life and to conpletely close, 
at the end of its intended 
operating life (265.112a)?

3. Do the steps to close in the plan
include: (265.112a)

a. Pre-treatment of H.W.?

b. Treatment of H.W.?

c. Renoval of H.W. from process units?

d. Disposal of H.W.?

e. Decontamination of equipment 
and structures?

f. Scheduled inspections for closure 
certification purposes?*

3. Does the description of how and when 
the facility will be closed include , 

_ the following elements: . • ,

a. Maxinun extent of operation which 
will be unclosed during the life 
of the facility (265.112a.1)?

For facilities that have designated 
H.W. management areas inactive prior 
to Nov. 19, 1980, are records avail­
able documenting the cessation of 
activity or final closure?

Was a Notification of Hazardous 
Waste Site submitted to EPA as 

by $ 103c of CERCLA ?

q/L mf\ i ^
jUi cXfc-WS-C- r . ... -J

Vtw Cp^_
[ 8?

JO

• - _

r rr;_

V-

^ ,'•=->: ,• : ■

• ; ■

r. ' ■■■ . ;

u ; . . .

* ■



yJSi

c. Coes the inventory include the 
nmxinun amount of on-site:

b. Estimate of the maxi nun inventory of 
H.W. in storage and in treatment at 

; any time during the life of the 
facility (265.112a.2)?

H.W. in surface inpoundaents? 

H.W. in tanks?

H.W. in piles?

H.W. in containers?

H.W. in drainage pits or simps?

Contaminated soil from spills 
or leaks?

Contaminated soils and liners frcn 
non-disposa! inpoundnents?

Contaminated soils from laid 
treatment fields?

Decontamination residues? 

Process residues?

Other (specify)?

d. Decontamination procedures 
including: (265.112a.3)

A list of equipment» containers? ot« 
ructures requiring decontamination?

Sanpling and analytical methods for 
determining whether soil contaminate 
Ion or decontamination residues are 
H.W.?

■' * '

■- v ' ; ■■■ * '

...'
.

----------
Testing criteria for determining 
adequacy of clean-up?

Methods of treatment or disposal of 
contaminated soils and residues?

-29-



T 0X001 1729 

INSPECTOrilD^jLj

VIII. Closure and Etost-Closure: - Continued
(Part 265 Subpart G) .

Yes Ho Garments

rh'i'wnji

% Ffl; Q^x^cJr 3 c, m

Total time required to close? -

Time required for intervening
closure activities? , __
(e.g., Time required for H.W. treat­
ment , disposal, decontamination, and 
certification inspections.)

4. Has the facility amended the plan 
whenever changes in operating 
practice Or process design affect _ 
the pi Em or there is a change in the
expected year of closure (265.112b)?___
(Plan must be amended within 60 days
of the changes.)

5. Has the facility submitted a closure
plan to the RA at least 180 dayso. 
before the date they expect to .. •
begin closure (265.112c)?

IB) Time Allowed For Closure:

1. Coes the schedule for final, closure 
allow for the following:

a. Treatmentr removal, or disposal ,r«*L
H.w. within 9C days after receipt 
of final volume of H.W. or after ” r“~
approval of closure plan (265.113a)?.

b. Carpieticn of closure plan activ- 
ities within 180 days after receipt 
of final volune of H.W. or after 
approval of closure plan (265.113b)?

e. Estimate of the expected year 
of closure (265.112a.4)?

f. Schedule for final closure 
activities (265.112a.4)?

g. Does the schedule include:;
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VIII. Closure and Post-Closures - Continued 
(Part 265 Sutpart G)

closure activities, has all equip­
ment and structures been properly 

; disposed of or decontaminated by 
removing all H.W. and contaminated 
residues (265.114)?

(D) Certification Of Closure: -

1. For facilities that have completed 
closure activities r has a cert­
ification by owner/operator and ah 
independent registered professional 
engineer been submitted to the RA 
(265.115)?

(C) Partial Closure: ^ _

1. Does the facility plan to close 
discreet regulated H.W. manage- 
units Airing the intended 
operating life? .

. If "Yes* ocnplete oonpliance foca 
for partial closure.

Yes No Caiments

(C) Disposal And Decontamination Of
Equipment: - •

1. For facilities that have conpleted



VIII. Closure and ■ •Post-Closure: * Continued 

(Part 265 Subpart G)

Ccrpliance Form For Partial Closure

Yes No Cements

(E) Partial Closures

Does the closure plan describe ho*
* the facility will be partially

closed (265.112a.1)? —

2. Dees the plan describe the size of

areas partially closed? —

3. Does the plan describe the
procedures for partial closure? —

a. Does the plan address maintenance 
activities, including: (265.112a.l)

a. Visual inspections? -
b. Ground-water monitoring? —
c. Maintaining cover? . -
d. Maintaining diversion structures?
e. Controlling erosion? -
f. Maintaining vegetation? , -
g. Maintaining site seoirity systems? .
h. Leachate collection system?

i. Gas collection system? -

j. other (specify)?

5, Does the plan describe the frequen­
cies for each type of maintenance 
activity (265.Il2a.l)?

, «. Does the plan describe when the
facility will be partially closed 

. - iJ:,,.(26if.ll2a.l)?". •

7. Does the schedule for partial clos­

ure include: (265.ll2a.l)

Date(s) of partial closure^)?
Total time required for each partial

closure? ._
Time required for intervening
partial closure activities?
(e.g., time required for waste . 
^removal, stabUizaticn, treatment# 
disposal: placement of cover; 
taticn; decontamination:

a.
b.

c.

.)
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VIII. Closure and Post-Closure 
(Part 265 Subpart G)

Continued jNSPECTu

Yes *1° (Vrminfc

(F) Post-Closure*

1. Does the facility have a post- 
closure plan (265.118a)?

2. Does the plan cover the maximum area 
expected to contain H.W. after 
closure, including: (265.118a)

a. Landfills?
b. Disposal surface iirpoun&nents?
c. Land treatment facilities where 

H.W. will remain?
d. Other retraining H.W. (specify)?

3. Does the plan cover all areas where 
H.W. will remain that were active as 
of Nov. 19, 1980 (265.118a)?

4. Does the plan provide for 30 years 
of post-closure care (265.117a)?

5. Does the plan clearly identify the 
activities required in post­
closure care (265.118a)?

6. Does the plan clearly identify the
frequencies for pcst-closure care 
activities (265.118a)? :

7. Does the plan describe ground-water 
monitoring, including: (265.118a.l)

a. N'jrber of wells?
b. Sarrple collection activities and 

frequencies?

c. Sanple testing procedures and
frequencies?

. d. Replacement of failed wells?
AT
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(Part 265 Subpart G)

Yes Ho CameRts

8. Does the plan describe maintenance 
for waste containment structures, 
including the types of activities 
and frequency of activities necess­
ary to maintain: (265.118a.2)

a. Site security systems? _
b. Surveyed benchmarks? _
c. Facility monitoring systems? j
d. Final cover (erosion damage repair)? _
e. Vegetation (fertilizing and mowing)? _
f. Runoff collection and treatment 

.systems?' .•
g. Runon control systems?
h. Leachate collection, removal and

treatment systems? _
i. Gas collection and treatment 

systems?
j. Other (specify)? _

9. Does the plan identify the name,
address and phone runber of the 
post-closure period contact 
(265.118a.3)? _

10. Did the facility amend the plan when­
ever changes in operating practices, 
or process design, or events which 
occur during the active life of the 
facility, affect their post-closure 
plan (265.118b)?
(Plan oust be amended within 60 days 

_ after the changes or events oco.ir«)

11. bid the facility submit their past- 
closure plan to the RA at least 180 
days before they expect to begin 
closure (265.118c)?

JSfcwS*

12. Did the facility amend the plan 
whenever changes in monitoring or 
maintenance' plans or events which 
occur during the post-closure cars 

■ period affect their post-closure 

: plan (265.118e)?
; (Facility trust petition RA to amend 
plan in accordance with procedures - 

in S 265.1I8f.)/ .
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(Part 265 Subpart G)

Yes Wo Carrenta

(G) Notice To Local Land Authority:

1. For disposal facilities, were the 
following documents submitted to 
the RA and local land authority 
within 90 days after Closure was 
carpleted: (265.119)

a. A survey plat indicating the locat­
ions and dimensions of landfill 
cells or other disposal areas with 
respect to permanently surveyed 
benchmarks?

b. A record of the type, location, and 
quantity of H.W. disposed of within 
each cell or area of the facility?

c. A record of the type, location, and 
quantity of the wastes disposed of 
before Nov. 19, 1980?

(H) Notice In Deed To Property:

1. For disposal facilities, did the 
owner of the property record in 
the deed a notation that will in 
perpetuity notify ary potential 
purchaser of the property that 
the land was used to manage H.W. 
and its use is restricted under 
S 265.117c (265.120)?
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DC. Financial Requirements: 
(Part 265 Subpart H)
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29- Corments

(A) Cost Estimate For Closures

1. Has a written estimate been prepared 
of the cost of closing the facility . 
(265.142a)? 2L

\tiat is the amount of the closure cost estimate? $_ P n.r All

3.

4.

5.

Does the estimate equal the cost of 
closure at the point when the extent 
arP manner of the operation wcxild 
make closure the most ejpensive 

(265.142a)?

Does the cost estimate cover all the 
activities in'-the closure plan ^— 

(265.142a)?

Has the cost estimate been adjusted 
for inflation within 30 days after, 
each anniversary of the date on 
which the first cost estimate was 
prepared (265.142b)?

Was the ad justment made by using an 
inflation factor derived f ran the’ 
Annual Implicit t*rice Deflator for 
Gross Nationai Product as published 
by the U.S. Dept, of Commerce in its 
•Survey of Current Business" 

(265.142b)?

Latest Annual Deflator * 

Previous Annual Deflator • _ 

Inflation Factor • ^ 

Current Cost Adjustment ■ $

■A:, h': ■■ v

(latest deflator/previous deflator)

■. (latest adjusted estimate V inflation factor)



IX Financial Requirements: - Continued 
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Yes No torrents

6. Was the cost estimate revised uhen- 
ever a change in the closure plan 
increased the cost‘of closure 
(265.142c)?
(Revised estimate Rust be adjusted 
for inflation.)

JL

7. Are the following kept at the 
facility during the operating 
life of the facility: (265.142d)

a. Latest closure cost estimate?

b. Latest adjusted closure cost 
estimate?

8. Is there written documentation 
supporting the closure cost 
estimate?

a. Workups frdrn labor; material and 
equipment requirements?

b. Contractor estimates and bids?

JL

c. Figures derived from cost estimating
handbooks? __ _ - . p(

d. Figures <derivwi'.r£rcm' operator X

yv.-^c U; H", £ £

Does the estimate accurately reflect 
the cost of closure for similar 
types of facilities?
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Yes No Cements

(B) Cost Estimate For Post-Clo6ure. Care:

1. Has a written estimate been prepared 
■ of the annual cost of post-closure 

monitoring and maintenance of 
facility (265.144a)?

Vthat is the amount of the post-closure cost estimate? $

2. Is the annual estimate sultiplied by 
30 to cover the entire post-closure
care period (265.144a)? .——

3. Does the cost estimate coverall
activities in the post-closure - ■
plan (265.144a)?

4. Has the cost estimate been adjusted 
for inflation within 30 days after 
each anniversary of the date on

".. .which the first cost estimate was
prepared (265.144b)? - ___

5. Was the adjustment made by using an 
inflation factor derived from the

"annual Inplicit Price Deflator for 
Gross National Product as published 

- by the U.S. Dept, of Ccmrerce in its 
.■■•^•Surveyofcurrent Business"
(265.144b)? _ „__

Latest Annual Deflator * 

Previous Annual Deflator ■ 

Inflation Factor •

Annual Cost Adjustment * $_

Post-Closure Cost Estimate ■ S.

(Latest Deflator/Previous Deflator)

(latest Adjusted Estimate x Inflation Factor) 

(Annual Cost Adjustment x 30)



IX; Financial Requirements: 
(Part 265 Subpart H)

Yes Mo

6. Was the co6t estimate revised when* 
ever a change in the po6t-closure 
plan increased the cost of post- 
closure (265.144c)?
(Revised estimate Bust be adjusted 
for inflation.)

7. Are the following kept at the 
facility during the operating

’ life of the facility: (265.144d)

a. Latest post-closure cost estimate?

b. Latest adjusted p06t-closure cost 
estimate?

8. Is there written documentation 
supporting the po6t-closure cost 
estimate?

a. Workups for labor, material and 
equipment requirements?

b. Contractor estimates and bids?

c. Figures derived fran cost estimating 
handbooks?

d. Figures derived from operator 
experience?

9. Does the estimate accurately reflect 
the cost of po6t-closure for similar 
types of -facilities?-



X. Use And Management Of Containers! 
(Part 265 Subpart I)

Yes No Garments

1. Does the facility transfer H.W. from 
containers not in good condition or 
leaking to containers in good 
condition (265.171)?

2. Are containers compatible with H.W. 
stored in then (265.172)?

3. Are containers stored closed 
(265.173a)?

■4. Are containers managed to prevent 
rupture or leakage (265.173b)?

5. Are containers inspected weekly for 
leaks and deterioration (265.174)?

6« Are ignitable or reactive wastes 
stored at least 50 feet from the 
facility's property line (265.176)?

Y. Are inccnpatible wastes stored in 
separate containers (265.177a)?

8. Are H.W. not placed in unwashed cont­
ainers that previously held an incom­
patible waste or material (265,177b)*-;

9. Are containers holding a H.W. that is 
inconpatible with any waste or mater­
ials stored nearby in other contain­
ers, piles, open tanks, or surface 
inpourximents separated from the 
inccnpatibles by suffecient distance 
or protected by meai» of a dike, 
wall, or other device (265.177c)?

10. Are containers that are not empty 

managed as a H.W. (261.7a.2)?

11. For a container to be considered espty 
the facility oust ensure that* .

X

X

X

X

X

a. No more than one inch of residue 
remains on bottom of container or 
inner lining (261.7b.l)?

b. Containers that held an acutely H.W. 
are tripled rinsed using a solvent V 
capable of removing the contents 
(261.7b.3)?

X —
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Yes Ho Cements

1. Is the treatment or storage of H.W. 
in tviks conducted so that it does 
not: (265.192a) -

a. Generate extreme heat or pressure; 
fire or explosion; or violent 
reaction?

b. Produce uncontrolled toxic or flamm­
able mists, fumes, dusts, or gases?

c. Damage the structural integrity of
the tank? y

f) a-

^rev-e_ ^tr^cj

2. Are H.W. or treatment reagents placed 
in a tank so that they'do not cause 
the tank or its inner liner to rupt- . 
ure, leak, corrode, or otherwise fail 
(265.192b)?

3. Do uncovered tanks have at least 2 
feet of freeboard, or dikes, or other 
containment features (265.192c)?

4. Where H.W. is continuously fed into
, 'a. tank, is the tank -equipped with-a ■ 
waste feed cutoff system or by-pass 
system to a stand-bytank(265.192d)?

5. Does the facility conduct waste anal­
ysis and trial treatment or storage 
tests, or have they obtained written 
documentation on similar storage or . 
treatment of similar. waste, .under 
similar operating conditions before 

the tank is used to: . "‘7'" •"/'v7"--

a. Chemically treat oar store a H.D. 
which is substantially different

7 from waste previously treated es. . 
stored in the tank (265.193a.1)?

b. Chemically treat H.W. with a subst, 
tially different process than was 
previously used (265.193a.2)?

-41-
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inspect o rv...U-A^

6. Are daily and weekly inspections done 
for the following:

a. Discharge control equipment e.g.»
. feed cutoff, bypass and drainage

systems (Daily) (265.194a.1)? '
b. Data gathered from monitoring equip- 

merit e.g., pressure and tenperature
gauges (Daily) (265.194a.2)7 r/j - ■ . '

c. Level of waste in uncovered taihks
(Daily) (265.194a.3)? ___ _____

d. Construction materials of tank e.g., 
corrosion, leaking fixtures or seams 
(Weekly) (265.194a.4)7

e. Discharge confinement structures
e.g., dikes (Weekly) (265.194a.5)7 .

7. At closure, are all H.W. ahd residues 
removed from tanks and associated
equipment and structures (265.197)? ___ " ■ - '

8. Are ignitable or reactive waste
treated, rendered, or mixed before or 
imediately after placement in a tank 
so that the resulting waste no longer 
meets the,-definiticmof. ignitability-.
or reactivity (265.198a,1)? or _  ___

9. Are ignitable or reactive waste. .
stored or treated in such a way that 
it is protected fran conditions which 
may cause the waste to ignite or
react (265.198a.2)7 ’ ■ .

10. Does the facility ccrply with the 
buffer zone requirements for cowreu 
tanks containing ignitable or 
reactive wastes specified in tables 
2-1 through 2-6 of the National Fire 
Protection Association's •Flanmablee ' 
and Contoustible Liquids Code"
(1977 or 1981) (265.198b)? C<

11. Are incompatible wastes stored in
separate tanks (265.199a)? _____  _

12. Are H.W. not placed in unwashed tanks

that previously held an inconpatible 
waste or material (265.199b)? __

mA

_whj&?

-42-
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Yes No Garments

Do inpoundnents have at least 2 feet 
of freeboard (265.222)?

2. Do earthen dikes have protective 
cover to minimize wind and water 
erosion and to preserve their 
structural integrity (265.223)? X _

Does the facility conduct waste 
analysis and trial treatment tests, 
or have they obtained written docum­
entation oh similar treatment of 
similar waste under similar cpreating 
conditions before the inpouhdnent is 
is used to:

<s} CUp^, C- 1 r

X<Vv Lscjfy 'TMo

ZU r-cX J£5~

Chemically treat a H.W. which is 
substantially different from waste 
previously treated in the inpoundnent 
(265.225a.D? — - ^ ,9<

Chemically treat H.W. with a 
substantially different process than 
was previously used (265.225a.2)? ■ •

Jb^iick

nek I).

Isthe treabnent of H.W. in ispound- 
ments conducted so that it does not: 
(265.225a.2)

* \
Generate extreme" heat or pressure: 
fire or explosion; or violent 

reaction?
Produce uncontrolled toxic or flanra- 
able mists, fines, dusts, or gases? 
Damage the structural integrity of 
the liner?
Threaten human health or the 
environment?

■■ ■ ...

... .... .... >

VJ
V :

Is the freeboard level inspected at 
least daily (265.226a.l)?

Are the dikes inspected weekly for 
evidence of leaks, deterioration 
or foiure (265.226a.2)? •sc
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7. At closure, has the facility renewed 
from the inpouncknents: (265.228a)

a. Standing liquids?
b. Waste and waste residues?
c. The liner, if any? ;
d. Underlying and surrounding 

contaminated soil?

8. At closure, has the facility demon* 
stfated under 5 261.3 c i d that

- none of the. materials listed in (7) 
remaining at any. stage of removal 
are H.W. (265.228b)?

9. If the answers to (7) i (8) are no, 
has the facility closed the impound*

t ment and provided post-closure care 
as a landfill (265.228c)?

10. Is an ignitable or reactive waste 
treated, or mixed before or iramed* 
lately after placement in an inpound* 
ment so that the resulting waste no

- - longer meets the definition of 
ignitability or reactivity 
(265.229a.1)?

IT. Does the facility take precautions to 
ensure that inccrpatible wastes and 
materials are not placed in the 
same inpouncknent (265.230)?
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1. Are waste piles covered or protected 
from dispersal by wind (265.251)?

Is a representative sarrple of wastei 
from each inccming movement analyzed 
to determine its ccmpatibi lity with 
other waste in the pile (265.252)7

For waste piles where the leachate or 
tun-off from the pile is a H.W.t

a. Is the pile placed on an impermeable 
base that is ccrpatible with the 
waste; run-on is diverted away from 
the pile; leachate and run-off is 
collected and managed as a H.W. 
(265.253a)? -or-

h. Ihe pile is protected from precipitat 
ion and run-on (265.253b.1)? -and- 
No liquids or wastes containing free 
liquids are placed in the pile 
(265.253b.2)?

For facilities that add ignitable or 
reactive wastes to an existing pile, 
can the following be demonstrated:

a. The resulting waste mixture no longer 
meets the definition of ignitable or 
reactive waste and the mixing will 
not cause an uncontrolled reaction 
(265.256a.1)?

b. Ihe waste is protected from materials 
or conditions that might cause them 
to ignite or react (265.256a.3)?

CA T 0 C 0 0 2 1729

(Part 265 Subpart L) INSFECTG.v.sQ^wfii/*

Yes No Garments |^/, ^ •

Does the; facility take precautions to 
ensure that inccrpatible wastes and 
materials are not placed in the 
waste pile (265.257a)?
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(A)

1.

2.

3.

4.

5.

General Operating Requirements:

Is treated H.W. capable of biological 
or chemical degradation (265.272a)?

List H.W. placed in land treatment 
unit.

Is run-on control system designed, 

constructed, operated, and main­
tained to keep flow off the active 
portions of the facility during 
discharge fran at least a 25-year 
storm (265.272b)?

Is run-off management system designed, 
constructed, operated, and maintained 
to collect and control water volime 
at least equivalent to a 24-hour, 25- 
year storm (265.272c)?

Are collection and holding facilities 
associated with run-on and run-off 
control systems managed to maintain 
design capacity of system (265.272d)?

Is the treatment rone managed to con­
trol wind dispersal (265.272e)?

(B) Waste Analysis:

1. Before placing H.W. in or on a land 
treatment unit, has the facility 
determined the following:

. Concentrations in the waste of any 
substance: that cause a waste to 
exhibit the EP toxicity character** 
istic (265.273a)?

For any waste listed in Part 261, 
Subpart P, the concentration of any 
substance which caused the waste to 
be listed as a H.W. (265.273b)?

I? food chain crops are grown, the 

concentrations in the waste of As, 
€d, Pb, & Hg, unless written, doc­

umented data shows that the constit­
uent is not present (265.273c)?

-46-



•d zone monitoring plan (265.278a)?

2. Has the facility inplemented the 
plan (265.278a)?

3. Is the plan designed to detect vert­
ical migration of H.W. and H.W con­

stituents under active portions of 
the land treatment unit (265.278a.1)?

4. Is the plan designed to provide in­
formation on the background concen­
trations of H.W. and H.W. constit­
uents in similar but untreated soils 
nearby (265.278a.2J?

5. Is background monitoring conducted 
before or in conjunction with 
monitoring required in 265.278a.l 
(265.278a.2)?

*• tfces t**® Pl«n include, at a-minima:'

a. Soil-monitoring using soil corn
(265.2780.1) ?

b. Soil-pore water monitoring usirg
devices such as lysimeters
(265.2780.2) ?

7. Has the facility demonstrated the 
following in their plan:

a. The depth at which soil and soil- 

pore water sanples are to be taken • 
is below the depth to which the
waste is incorportated into the soil 
(265.278c.lJ? . .. ,

b. The number of soil and soil-pore 

water s«ples to be taken is based • 
on the variability of the H.W. can-
stituents in the waste and the soil
type(s) (265.278c.2j?

c. The frequency md timing of soil md 
soil-pore water sarpling is based on 
the frequency, time, and rate of

i _ .I' _ . .

XIV. Land Treatment: - CcntlBK 
(Part 265 Subpart lij ”

Tes tb Garments

(C) OnsaturatetS Zone Monitoring:

^the facility have an unsafurat1

ca t o e o o: 17 29

INSPECTOR

waste application, proximity to 
ground-water, and soil permeability 
(265.278c.3j?



8. Is the plan and the rationale used 
in developing this plan kept at the 
facility (265.278d)?

^Des f^e facility analyze the soil

and soil-pore water sanples for the
h.w. constituents that were found in

.Mly*.

(D) Recordkeeping:

1. Are records kept regarding applicat­

ion dates and rates, quantities, and 
locations of all H.W. placed in the 
land treatment unit (265.279)?

(E) Closure and Post-Closure:

lV Ebes the closure plan and post­
closure plan address the following 
objectives and indicate how they 
will be achieved: ^

a. Control of migration of H.K. and H.W. 
constituents fran the treatment zone 
into the ground-water (265.280*4)?

b. Control of the release of contaminat-
^f 1X1,1 ^ unit into surface 
water (265.280a.2)? W "

c. Control of the release of airborne 
particulate contaminants caused by 
wind erosion (265.280a.3)?

d. Compliance with 265.276 (growth ei'V- 
toed chain crops) (265.280a.4)?

?• Were the following factors considered'

, a<Sdressing the closure and post­
closure care objectives:

*• TS^Pe and amount of H.W. and H.W. 
constituents applied to the land 
treatment unit (265.280b.l)?

b. Mobility and expected rate of migra-

.Jt'Jh'&f
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c. Site location* topography, and sur- 
rounding land use with respect to 
the potential effects of pollutant

: : migration (e.g. * proximity to ground
water, surface water and drinking 
water sources) (265.2800.3)7

d. Climate, including amount, frequency 
a pH of precipitation (265.280b.4)7

e. Geological and soil profiles; 
surface & subsurface hydrology of the 
site; soil Characteristics, including 
cation exchange capacity, total 
organic carbon, and pH (265.280b.5)7 _

f. Unsaturated rone monitoring informa­
tion (265.2800.6)?

g. Type, concentration, and depth of 
migration of H.W. constituents in 
the soil as ccrpared to their back-

' ground concentrations (265.280b.7)7

3. Were the following methods considered 
in addressing the closure and post­
closure care objectives:

a. Fanoval of contaminated soil 
(265.280qai7.

b. Placement of final cover,
considering: (265.280c.2}

Functions of cover (e.g., infiltrat­
ion control, erosion and run-off 
control, and.wind erosion control? ^

Characteristics of the cover, in- 
cludirrg ^atciial, final surface con­
tours, thickness, porosity and perm­
eability, slope, length of run of 
slope and type of vegetation on the * 
cover? , -

4. Coes the closure plan provide for the 
following during the closure period:

■ a.- Continuation of the unsaturated sons 
monitoring program (soil-pore liquid 
monitoring may be terminated 90 days 
after last application of waste 
<265.280d.l)?

INSPECTOR.

M
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(Part 265 Subpart H)
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b. : Maintenance of run-on control system
(265.280d.2)7

c. Maintenance of run-off management 
system (265.280d.3)?

d. Controlling wind dispersal of H.W. 
(265.280d.4)7

e. Closure certification by both owner 
or operator and an independent qual-

, ified soil scientist (265.280e)7

toes the post-closure plan provide
for the following during the post­
closure care period:

a. Continuation of the soil-core monit­
oring program (265.280f.l)7

b. Restriction of access to the unit as
; appropriate (265.280f.2)?

c. Assurance of ccmpliance with 265.276 
(food chain crops) (265.280f.3)7

d. Controlling wind dispersal of H.W. 
(265.280f.4)7

. (F) Requirements For Ignitable Or 
Reactive Waste:

Are ignitable or reactive wastes 
inmediately incorporated into the 
soil so that either:

a. The resulting waste mixture no longer 
. meets the definition of ignitable

or reactive waste (265.281a.1); and 
Section 265.17b is ccnplied with 

, (265.281a.2)7 or

b. The waste is managed in such a way 
that it is protected fran condition# 
which may cause it to ignite or 
react (265.281b)?

(C) Requirements For Inccrpatible Wastes:

1. Does the facility ensure that
incarpatible wastes are not placed in 
the same unit (265.282)7

CA TOCO 0 :2 17 2 9 
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(Part 265 Subpart N)

Yes

(A) General Operating Requirements*

l. Is the run-on control systan capable 
of preventing flow onto active 
portions during peak discharge from 
a 25-year storm (265.302a)?

i2. Is the run-off management system 
capable of collecting and controll­
ing the water volume resulting from 
a 24-hour> 25-year storm (265.302b)?_

3. After storms are the run-on and run­
off control systems returned to 
their design capacities (265.302c)?

4. Are H.W. managed to prevent wind 
dispersal (265.302d)7

3) Surveying And Recordkeeping:

1. Does the facility maintain the 
following items in the operating 
record:

a. On a map, the exact locationf 
■ dimensions and depth of each

cell with respect to permanently 
surveyed benchmarks (265.309a)?

b. The contents of each cell and the
location of each H.W. type within 
each Cell (265.309b)? :

(C) Closure and Post-Closure:

1. Has a final cover been placed over 
the landfill and does the closure 
plan specify the function and design* 
of the final cover (265.310a)?



XV. Landfills; - Continued 
(Fart 265 Subpart N)

Yes tb Ccntnenta

2. Does the closure andpcst-closure 
plans address the following 
objectives and indicate how they 
will be achieved: (265.310b)

a* Control of pollutant migration from 
the facility via ground-water* : 
surface water* and air (265.310b. 1)7

b. Control of surface water infiltrat- * 
ion including prevention of pooling 
(265.3105.2)7

c. Prevention of erosion (265.3105.3)7

3. Are the following factors addressed 
with reject to the objectives 
stated in S 265.310bs

a. Type and amount of H.W. and H.W. 
constituents in the landfill 
(265.310c.1)7

b. The mobility and expected rate of 
migration of H.W. and H.W. 
constituents (265.310c.2)7

c. Site location* topography* and 
surrounding land use* with respect ; 
to the potential effects Of pollut- " 
tarit migration (e.g.* proximity to 

ground-water* surface water* and 
drinking water sources.)(265.310c.3)7

d. Climate* including amount, frequency* 
and pH of precipitation (265.3100.4)7

e. Characteristics of the cover include 
ing type of material* source* final * 
surface contours* thickness* poros­
ity, permeability, slope* lenght of 
run of slope* and type, of vegetation
on the cover (265.310c.5)7 '

f. Geological and soil profiles and 

surface and subsurface hydrology 
of the site (265.310c.6)7
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4. Curing the post-closure care period 
does the facility:

a. Maintain the function and integrity 
of the final cover (265.310d.l)7

b. Maintain and monitor the leachate 
collation, removal, and treatment 
system to prevent excess accuoilat- 
ion of leachate in the system 
<265.310d.2)7

c. Maintain and monitor the gas collect* 
ion system to control the vertical 
and horizontal escape of gases 
<265.310d.3)7

d. Protect and maintain surveyed 
benchmarks (265.310d.4)7

e. Restrict access to the landfill 
(265.310d.5)7

CD) Requirements For Ignitable Or 
Reactive Wastes:

1. Are ignitable or reactive wastes 
treated, rendered, or mixed before 
or immediately after placement in :: 
the landfill so that the L’esul ciriy' 
waste mixture does not:

a. Exhibit the characteristics of 
ignitability or reactivity

-- C265.312a-.-l)?— -

b. Generate extreme heat of pressure, ' 
fire or explosion, or violent reacts 
ion; produce uncontrolled toxic or . 
flanmable air emissions; damage the 
liner; threaten human health and the 
environment (265.312a.2)7

. •> . ' ■ . -

—t—---—
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(Part 265 Subpart N)
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(E) Requirements For Ignitable Hastes
Disposed Of In Containers: (265.312b)

1. Are wastes protected from materials 
or conditions which may cause then
to ignite? _

2. Are wastes disposed of in non-leaking 
containers?

3. Are wastes carefully handled and 
placed so as to avoid heat or sparks?_

4. Are wastes covered daily with soil? __

5. Are wastes disposed in cells that do
not contain other wastes which may 
generate heat and cause ignition? _

,F) Requirements For Incompatible Hastes:

1- Are incompatible wastes and materials 
not placed in the sane landfill cell 
(265.313)? _

(G) Requirements For LiquidWastt3s....—

1. For facilities that accept bulk 
liquid vast**, joj?-waste containing 
free liquids, are the following 
requirements met:

a. The landfill has a liner and leachate
.■ collection and removal system as ■
_ specified in $ 264.301a (265.314a. 1)?_

b. Before disposai;,...the liquids arm 
treated or stabilized, chemically
or physically, so that free liquids ' 
are no longer present (265.314a.2)?

2. For faci lities that accept liquids 
in containers, are the following 
requironents met prior to disposal?

a. #Q1 free-standing liquid is removed 
by decanting (265.314b.!)?
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b. All free-standing liquid is
eliminated by mixing with absorbent 
or solidification (265.3*1b.1)7

(containers that are very small 
(anpules); are designed to hold free 
liquids (batteries); or are lab packs 
are not subject to these restrictions]

(H) Requirements For Containers:

1. ' Are empty containers crushed flat* 
shredded, or similarly reduced in 
volvane before they are buried in 
the landfill (265.315a)?

(I) Requirements For Disposal Of Lab 
Packs In Overpacked Drums:

SJ. i

placed in the landfill1. Do lab pack
meet the following requirements: 
(265.316)

a. Lab packs are non-leaking?
b. Lab packs are compatible with waste? ~
c/ Iafa packs- are securely sealed? ‘
d. Lab packs corply with DOT specs?
e. Lab packs are overpacked in open

’ ■ head SOT spec drum 110 G or less?
f. Suffecient quantity of aborbent 

material has been placed in drum 
to completely absorb all liquid 
contents of lab packs?

-g./ Dnm is full after packing with 
lab packs and absorbent?

h. Absorbent material is compatible
with waste? _

i. Incaipatible wastes are not placed 
in same drum?

j. Reacti ve wastes, other than, cyanide-~ 

or sulfide-bearing wastes are treated 
or rendered non-reactive prior to 
placement in lab pecks?

- -'---rf?



Inspection Checklist for HSWA Requirements

Loss of Interim Status (5270.73)

CA 1 0 C 0 01 1729

INSPECToQ^J^T

1. Does the facility have any RCRA 
units that were subject to the 
loss of Interim Status provision 
Of HSWA? (MAJOR FACILITIES)

2. Did any Of the affected RCRA 
units lose Interim Status on 
11/8/85?

3. If so, are any of those units 
still accepting RCRA hazardous 
waste?

4. Which ones?

5. If the facility has ceased 
accepting hazardous waste, 
what was the last date on 
which RCRA hazardous 
waste was placed in such 
unit(s)?

6.. Are any of the RCRA units now 
accepting waste that is 
non-.hazardous or regulated 
only by the State? •
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epa No CAT ogoo 117 2 9 > .
Generator Mr.e P G QCjg_0^>^R

I L\ ggxltfr cj- (SjizMcx q^v m^ALi eg. _

Street AJoress

Countv Code No.

City

56.

County 

Pcrson(s) Present

ZIP Code
CIco^4(

(Area Coce; Pnone No; (Area Code) Phone No.

List Name
i ■ paa 4--XC, &'

3.

A.

Ownership 

First Name

_

Position

DSAs
Fa rent 'Company ( AiLAsv ) - 1
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Generator shall determine if vaste generated is hazardous. 
(Section 6647 1. Cali forma Administrative Code (CA£).)

Cenerator shall apply for and receive an Environmental 
Protection Agency identification number (EPA ID Ko.) and 
shall not treat, store or dispose of, transport or offer 
for transportation hazardous waste without having an EPA 
ID Ko. (Sections 66472 (a) and (d), CAC.)

Cenerator shall not offer hazardous waste to transporters 
or 10 treatment, storage, and disposal (TSD) facilities 
that do hot have an EPA ID Ko. (Section 66472 (c). CAC.)

Cenerator may accumulate hazardous waste on site for 
90 days or less provided that:

a. Waste is in containers and generator complies with 
•Article 24 (Container lise/Management), or waste is in 
tanks and generator complies with Article 25 (Tank 
Management). (Section 66508 (a) (1), CAC.)

b.

c.

d.

r -

Date each perioti~of accumulation begins is clearly 
marked aod visible for inspection on each container. 
(Section 66508 (a) (2), CAC.)

£.*il .f °.nt a i ne r / tank 1 a be J ed/ma rked clearly with 
Hazardous Waste', and additional labeling require* 

ments of Section 66505 (c). CAC (see No. 6 below)
(Se c 11oh 66505 (a)(3). CAC.)

Cenerator complies with Articles 19 (Preparedness and 
Prevention) and 20 (Contingency Plan and Emergency 
Procedures), and Section 67105 (Personnel Training). 
(Section 66506 (a) (4). CAC.)

If generator, accumulates hazardous waste for more than 
90 days, he is subject to Articles 17 through 32 as a 
storage facility unless he has been granted an extension 
by the Department. (Section 66.508 (b), CAC.)
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— — _ All nonstationary containers of hazardous wastes shall
be labeled with the following information:

a Composition and physical state of waste. (Section 
66508 (c)(1). CAC.)

b. Statement(s) cafli
HR attention to hizirdous properties

of the waste. (Section 66508(c) (2), CAC.)

Name and address of waste producer. (Section 66508 
(c) (3). CAC.)

'• J. - ~ ~

5 % 

X

Generator shall prepare and submit to the Department a 
Biennial Report by March 1 of each even-numbered year, 
whlC“, covers generator activities during the previous 
calendar year and includes the following information:

a. Generator's EPA ID No;, name, and address. (Section 
_ _ 66493 (a) (1). CAC.)

b. Calendar years covered by report. (Sectioo 66493 (a) 
(2). CAC.)

.. ,c... EPA ID No. ,.name, and address for each off-site TSD 
facility and/or foreign facility to which waste was 
shipped. (Section 66493 la) (3), CAC.)

e. Each transporter's name and EPA ID No. (Section 66493 
(a) (4). CAC.)

Description, California hazardous waste category 
number. Department of Transportation (DDT) hazard! 
class, and quantity of each waste shipped. (Section 

•- '86493 (a) (S). CAC.)

(• Certification signed by generator/authorized 
representative. (Section 66493 (a) (6). CAC.)

Generator shall retain a copy of each Biennial Report and 
Exception Report for at ’.east three vears. (Section 66492 
(b). CAC.)

Generator shal1'retain records of any tost results, waste 
analyses, or other deters*, nations for at least three vears. 
(Section 66492 (c), CAC.)
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Generator prepares, a manifest prior to transporting waste 
n:{ site. (Section 66460 (a), CAC.)

Generator designates on manifest one facility and, if 
desired, one alternate facility. (Sections 66480 (b) 
and (c). CAC.)

3- £ I - 
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All applicable sections of each manifest shall be accurately, 
completely, and legibly filled out. (Section 66481 (b),

CAC.)

Manifest contains the required information:

a. Manifest document number. (Section 66482 (a) (1). 

■ -CAC..) :

b. Generator's name, mailing address, telephone number, 
and £?A IDNo. (Section 66482 (a) (2), CAC.)

c. Name and EPA ID No. of transporter. (Section 66432 

(a) (3). CAC.)

d. Name, address, and EPA IL No. of designated/alternate 
facility. (Section 66482 (a) (4), CAC.)

e. DOT description of waste. .(Section 66482 (a) (5). CA‘-v)

f. Total quantity of waste, type, and number of containers. 
(Section 66482 (a) (6), CAC.)

Generator completes the generator and waste section, 
signs the manifest certification, obtains the required
signatures, and distributes copies as specified.
(Sections 66484 (a) through (d), CAC.) .

Generator sends copies.of manifest to the Department^ 
within 30 days of shipment of waste. (Sections oo-8-ff) 

and 25160 (b), CAC.)

Generator determines the status of waste if copy of 
manifest as not received 35 days after shipment. (Section 

6;«4S4 (t), CAC.)

Generator submits ah Exception Rtl’ 
is not received within 45 days of

. .t if copy of manifest 
2 tpment. (Section 66484

(g). CAC.)
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Cenrrator retains copies of manifests for at least three 
years. (Section $6492 (a), CAC.)

1C _ _ _ Any person importiog/exporting hazardous waste into/out of
the State from/to a foreign country shall comply with 
manifesting and notification requirements. (Section 66515, 

- ; CAC.)
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All facilities shill have:

j. An internal commum can on/alarm system;

*> A two-way communication device for summoning emergency 

•. assistance;

c. Fire control, spill control, and decontamination 
system; and

d. Water at adequate cy.pl.ume and pressure for foam- 
producing equipment. (Section 67121, CAC.)

All emergency systems and equipment shall be properly r; 
’lestei and maintained. (Section 67122, CAC.)

All personnel handling hazardous wastes shall have 
immediate access to communications/alarms systems.
(Section 67123. CAC.)

Owner/operator shall maintain adequate aisle space to 
allow the unobstructed movement of personnel and equipment 
in an emergency. (Section 6612A, CAC.)

Owner/operator shall attempt to make arrangements with

local emergency response agencies to familiarize them 
with the facility layout/operations and the. nature of 
potential hazards/injuries; any refusal by State/local 
authorities to enter into any agreements shall be docu­
mented bv owner/operator. (Section, 67126, CAC.)



//) Ccmp/tGncC

Yes Ko K/A

Training

* .

|TSC-iO| ,
U.;L__ Jprr-.IU"SJL

CA TO8001 1729 

INSPECTOaJZj&y.j&f

V Z- “

*:5=:;-

3 Z I I I

- > = ;= =

Facility personnel shall sucessfully complete a program 
of classroom instruction/on-the-job training directed 
by a person, trained in hazardous waste-management pro* ; ’ - 
cedures; program shall be designed to ensure that facility, 
personnel are able to respond effectiveto emergencies 
by familiarizing them with emergency procedures, equipment, 
and systems. (Section 67105 (a). CAC.)

....... » -
Facility personnel shall complete training program six 
months after eraployment/assignment date and shall hot 
work in unsupervised positions without completing 
training. (Section 67105 (b), CAC.)

Facility personnel shall take part in an annual review 
of training. (Section 67105 (c), CAC.).

Facility owner/operator shall maintain the following 
docunents/records at facility:

a. The job title and name of employee for each position 
related to hazardous waste management;

b. A written description of each position;

c. A written training plan for each position; and

d. Records-documenting that training requirements have 
been met. (Section 67105 (d), CAC.)
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_ • £*ch owner/operator has a contingency plan. (Section 
67)0i CaC.)

_ the contingency plan describes the actions facility 
.personnel must take, in response to emergencies. 
(Section 67141 (a), CAC.)

__ The plan descibes arrangements with local agencies, 
hospitals, and contractors. (Section 67141 (c). CAC.)

__ The plan lists names; addresses, and phone numbers of 
emergency coordinators. (Section 67141 (d), CAC.)

_ The plan includes a list of all emergency equipment
including the locations, description, and capabilities 
of each item, (Section 67141 (e), CAC.)

_ The plan contains evacuation procedures and routes.
(Section 6*141 (f), CAC.)

— Copies of the contingency pla.i are maintained at the 
facility and distributed to local emergency response 
agencies. (Section 67142. CAC.)

_The emergency coordinator is thoroughly familiar with
^the facility, it’s operation plan, and contingency 
.JPjl'*J?v._Ah.d_.J***.. the_ authority to commit the resources • 
needed to carry out the contingency plan. (Section 
67144. CAC.)
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The owher/operator uses a container that is compatible: 
with the watte to be stored.. (Section 67242. CAC.)

_ The owner/operator intpecttcontainer storage areas at 
least weekly. (Section 67244, CAC.)

_ Incompatible wattes are oot placed in the same containers
(Section 67243 (a). CAC.)

- Hazardous waste is not placed in in unwashed container 
that previously held an incocpatible waste or material. 
(Section 67242 (b). CAC.)
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£ Hazardous wastes or treatment, reagents are not placed in 
* tint, if they could shorten the intended service life of 
the tank. (Section 67257 '(b).,' CAC.)

The owner/operator inspects daily the discharge control 
r:jj»p^ent, monitoring data, and the level of waste in 
eacb tank, (Seenons 67259 (a) (1). (2), and (3), CAC.)

3. ^ The o-her/operator inspects, at least weekly, tank and

discharge confinement, structure constructions, and 
materials. . (Sections 67259 (a) (4) and (5), CAC.)

4.   _. _ Igmtable Or reactive wastes are not placed in a tank
unless precautions are taken to prevent reactions. 
(Section 6726) (a). CAC.)

5. _ _ _ incompatible wastes are not placed in the same tanks.
^ (Section 67262 (a). CAC.)

Hazardous waste is not placed in an unwashed tank that 
previously contained an incompatible waste or material. 
(Section 67262 (b), CAC.)
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The generator packages. labels, placards, and masks each 
package in accordance with Title 49, Code of Federal 
Regulations. Sections 172. 173, 178, and 179, before 
transporting hazardous waste or offering hazardous vast* 
for transportation off site. (Section 66504, CAC.)

Tne generator may accumulate hazardous waste on site for 
90 days or less provided that:

a. Each container is marked with the start of the 
accumulation date (Section 66508 (a) (2), CAC);

I

I

b. Each container and tank.is labeled "Hazardous Waste" 
(Section 6650S (a) (3), CAC); and

c. Each nonstationary container is labeled with the 
composition and physical state, a statement or 
statements identifying the particular hazardous 
properties, and the name and address of the generator. 
(Section 66508 (c), CAC.)
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The bwner/operator maintains adequate aisle space. 
(Section 67124, CAC.)

_ The owner/operator transfers waste from a container that 
is in poor condition or leaking to one that is in good - 
condition. (Section 67241, CAC.) ... ...........

Each container is closed during storage and managed so ' 
as not to rupture or leak. (Section 67243, CAC.)

Containers holding agnitable. or 'reactive■ vestec- are -
located at least 15 meters from the ’facility's..property;.
11lie. (Section 67246, CAC). ’ ' ^ ^

Each container holding waste is separated from other 
incompatible wastes or materials. (Section 37247 (c), 
CAC.)’ _ ' ■ ■

Uncovered tanks are operated to maintain 60: centimeters 
©t freeboard or a're provided with an alternate contaiment 
/structure. (Sect ion 67257 (c), CAC.)
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Continuously 'fed; tanks shall be equipped with a waste 
feeJ cutoff or bypass system. (Section 672S7 (d), CAC.)

Covered tanks used to /treat or store i.tn stable .or reactive 
wastes comply with the buffer rone requirements of the 
KTP« "Flammable and Combustible Liquids Codes";
(Section 67261 (b), CAC.)
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ATTACHMENT 2

I

STATI 07 CAl*OtNIA—AND WftFASf AGfMCT OK»« OtUKAHtWAN.

DEPARTMENT OF HEALTH SERVICES

7U/744 r cner
SACXAAtfMTQ, CA VMI4

Preliminary Aaseasment Sunnary

CATO80011729
PC A E Topock Ceepreasor Station
15 Biles east of Needles, off Interstate 40
Section B, T7N, R23E, S5B A H

Prepare: Erich Llnse/Kathryn Berwick 
Toxic Substances Control Division 
Southern California Section

Problem and History:-

Pacific Gas and Electric Caepany has been operating this facility since 1951* 
From 1951 until 1969, untreated cooling tower Wastewater (containing 
chromium) was discharged to a percolation bed just west of the eonpreeaor 
plant, In the vicinity of Bat Cave Nash* PC A E estimates that approximately 
six million gallons of wastewater were disposed of each year (between 1951 and 
1969) in this fashion. PC A E.also estimates that the total chromium 
concentration, Including hexavalent chromium. In the cooling tower wastewater 
was 10ppm.

In 1969 , PC AE began treating their wastewater -using a two-step process. 
First, the waste water was treated using sulfur dioxide (SO})- to reduce any 
hexavalent Chromium to trlvalent chromium. Second, the trlvalent chromium was 
removed by precipitation, upon mixing with sodium hydroxide (NaOH). From 1969 

’/totljia;:^ioate4,w*^ewoter:was..olao discharged to the percolation bed.

chromium from the wastewater....The .waste liquid was then pumped Into an 
underground in jection well. No Information was provided by PC A E concerning 
solids disposal during this time period. The injection well was not regulated 
by any agency, the Injection well was closed and capped in 1974.

From 1974 until the present, treated wastewater has been pumped to four PVC- 
llned evaporation ponds. (After 1975 , the use of Poly Floe H and ferrie 
sulfate was discontinued in the treatment process.) Sludge from the ponds was 
hauled by truck to the City of Needles landfilit that practice was disallowed 

v;v; by the state Department of Health Services (DHS) in 19R4. The Sludge ia now 
. taken’ to a Class T disposal site.



Preliminary Abbsssosnt ■ -2-

Recommendation

Staff reeomnends active status, high priority. According to PC & P estimates, 
approximately one hundred, and eight million gallons of chromium-containing 
wastewater were disposed of to a percolation bed, during an 19 year period 
(1951 to 1969). A study should be undertaken to deteralne whether groundwater 
contamination has occurred.
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CHAPTER 1 

INTRODUCTION

This report describes the results of a soil^ -^estxjatxon 
conducted in the Bat Cave Wash area of Pacific Gas and ^Electric 
company's (PG&E) Topock Gas CompressorStation (Stat:California 
investigation was conducted to satisfy a request by the 
Department of Health Services (DHS) and the U.S. Environmental 
Protection Agency (EPA) for information concerning chromium levels 
In soil at Bat Cave Wash. The work ^^ribed .herein consisted of 

collecting and analyzing soil samples from within Bat Cave Wash to 
determine9 if elevated concentrations of chromium were present in 

the alluvial sediments.

Background

The Station is located approximately 15 miles southeast of 
Needles California (Figure 1-1). Two cooling towers are used for 
cooling'of natural gas which is-compressed at the gttd
cooling of lubricating oil used in the compressor .engines^ To 
prevent corrosion of the heat exchanger bundles and fc.he 
tower structures, a phosphate-based corrosion inhibitor is added^to 
the coolinq tower water. This method of corrosion prevention, 
which uses nonhazardous chemicals and generates nonh,azardous 
wastes has been in use at the station since October l.?85. .-.Prior 
to October 1985, a chromium-based corrosion inhibitor was added to 

the cooling tower water.

From 1951 to 1969, the cooling tower wastewater "as 
into a percolation bed located in Bat Cave^Wash :ust west of th 
compressor station facilities (Figure, 1-2). Since 1969, tne

f . _ __ Uae Kaan n i c^naTcooling tower wastewater has been 
evaporation ponds after being treated

discharged into four lined 
to remove the chromium.

Bat Cave Hash, begins , in, the Chemehuevi 
Of the Station. It trends north-south through the Statiqn

north of 
percola-

OE tliC OwatlUll# ic . » y 4 _ • 1 -ana drains into the Coloi:ado\River approximately 3/4-male 
the former percolation bed, site. Upstream of the forme _ 
tion bed site, the wash is narrow with a steep channel slope where 
It is Inched into metadiorlte and gneiss bedrock. In^the .vicinity 

farmer percolation bed, the wash becomes much ^wider with 
steeo banks and is incised into alluvial fan deposits, and the 
Chemehuevi Formation. Those deposits ara cpm^sed ,^f unconsoli- 

dated silt, sand, and gravel. The wash is ,up .to. ,70 £eet wiae wicn 
a slope of approximately 0.033 feet per foot m the vicinity of 
the former percolation bed, but flattens downstream toward the

Colorado River.

BRC AN AN& CALOWCL



Figure 1-1 Vicinity Map
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Figure 1-2 PG & E Topock Compressor Station Site Map
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Average annual precipitation in the area is approximately 3 to 
4 inches per year based upon weather records from a repotting 
station in Needles, California. Precipitation generally occurs in 
the form of thundershowers in the summer and fall or occasional 
rain and snowfall in the winter. Runoff from these infrequent, 
seasonal storms is usually of short duration and the wash is dry 
throughout most of the year. Runoff can flow unimpeded down the 
wash until it reaches the Interstate 40 highway crossing and a 
railroad crossing located approximately 375 feet downstream of the 
former percolation bed. The interstate and railroad crossings are 
built upon constructed fill which blocks Bat Cave Wash and runoff 
is channelled through concrete culverts at both locations.

Description of Present Investigation

The purpose of this investigation was to define chromium 
concentrations in Bat Cave Wash soils within the former percolation 
bed and to determine if chromium has migrated downstream from the 
former percolation bed site. Identification of chromium concentra­
tions in the soil would be accomplished by collecting a series of 
soil samples from within the area of the former percolation bed and 
from several locations downstream along Bat Cave Wash. Soil 
samples would also be obtained from a location upstream of the 
percolation bed to identify background chromium concentrations. A 
description of the proposed soil sampling and analysis plan is 
presented in Brown and Caldwell's August 1986 report "Sediment 
Sampling and Analysis Plan for Percolation Bed and Bat Cave Wash, 
Topock Gas Compressor Station". The sampling and analysis plan was 
reviewed by the California Department of Health Services prior to 

. performance of the work described in this report.

Soil sampling was initially conducted at the site on 
September 23, 1987. However, due to colorimetric interference

—.problems during subsequent laboratory analysis of the soil samples 
to determine the hexavalent chromium Concentrations, the initial 
sample results were concluded to be invalid. Therefore, a second 
soil sampling and analysis was conducted in June 1988, following 
the same field procedures used for the original sampling. In view 
of. the colorimetric interference problems which adversely.affected 
the original soil sample analyses, the analytical procedures were 
modified to mitigate similar interferences during analysis ef! !fche 
June 1988 samples.

BROWN AND CAl OWEll CONSULTING ENGINEERS





CHAPTER 2

Sampling and analytical procedures

af.T^s chaPter describes the field sampling and laboratory 
Procedu5es used during the soil investigation of the Bat 

Cave VJash area of the Topock Gas Compressor Station (Station). 
Sar.ple handling and chain-rof-custody protocol are also discussed. 'A 
tion °f eleven soil samples were collected during this investiga-

Field Sampling Procedures

Soil sampling was performed on June 23, 1988, by Mr. Ray Kurz 
of Twining Laboratories, Inc. of Fresno, California. Eleven 
sediment samples were obtained from selected locations in Bat Cave 
Wash as shown on Figures 2-1 and 2-2. With the exception of the 
two upstream background samples, the June 23, 1988, samples were 
collected at approximately the same locations as the earlier 
sampling conducted on September 23, 1987. The sample locations 
were staked to identify each site.

The background samples (BG1 and BG2) were obtained from the 
wash upstream of the percolation bed (Figure 2-1). Four samples 
plus one duplicate (Dup-PB2) were collected at the former percola­
tion bed site. These samples were identified as PB1 through PB4 

, 2”2i* . Four samples, identified as DS1 through DS4, were 
obtained at locations downstream from the percolation bed 

. Two^o£ these samples were collected between the 
percolation bed and the Interstate .40 crossing. The other two 
downstream samples were collected, just north of the railroad 
crossing and near the terminus of the wash.

With the exception of sample DS4, the actual sample locations
fhoraSP°n? iCQ1Q°cSely th* Proposed sample locations presented in 
fc.he August 198$ sampling plan prepared :for this investigation. The 
proposed location for sample DS4 -was near the confluence of Bat 
Caye Wash with the Colorado. River. The location for sample DS4 
(Figure 2-1) was moved upstream approximately 1100 feet because
ponded water and boggy conditions near the mouth of the wash 
prevented access to the proposed location for that sample.

pl?n cuallfd for .obtaining fine-grained sediments
at each location using hand-sampling techniques. The soil samples
were collected in the interval from 1 to 3 feet below grade by 
digging using a stainless steel shovel and trowel. *

RRCWN AND CALDWfc'L
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Figure 2-1 Bat Cave Wash Soil Sample Locations
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The alluvial sediments present in Bat Cave Wash consisted of 
coarse-grained soils; composed predominantly of sand and gravel with 
cobbles up to 6—inch diameter at the proposed depths of sampling. 
Silt and clay typically comprised . less than 10-percent of the 
sediments present at each : locatioh. The soil was also very dry* 
The presence of considerable coarse gravel and cobbles larger than 
the 2-inch diameter, coupled with the lack of fines and moisture 
which normally provide cohesion, made digging and sampling diffi­
cult . In many instances, the coarse-grained soils impeded or 
prevented penetration of the shovel.

Sample Handling

The .samples collected at each location were placed into pre­
cleaned eight-ounce glass jars with Teflon—lined caps for transport 
to the laboratory. Each jar was tightly sealed to maintain sample 
integrity. Information noted on each jar included the sample 
number, date, depth interval, samplers initials, and the project 
number. Each sample container was then placed in a heavy-duty, 
water-tight, Ziplock plastic bag; stored on ice in a cooler; and 
delivered to the Twining Laboratory in Fresno, California.

To prevent cross-contamination of samples, sampling equipment 
was cleaned prior to collection of the initial sample and between 
subsequent samples. The sampling equipment was cleaned by washing 
each component in a laboratory-grade detergent (Alconox) and 
rinsing with tap water. Each component was then rinsed in nitric 
acid and double rinsed in deionized water. The equipment was then 

allowed to air dry before reuse.

Chain-of-Custody.. .

Sample identification and chain-of-custody procedures were 
followed to ensure sample integrity and document sample possession, 
from the time of collection to ultimate sample- disposition at the 
laboratory. To ensure sample integrity, the glass sample jars were 
sealed with tape and labeled as described above in the field. An 
adhesive label placed on each jar also contained instructions on 
the analyses to be performed. ■,...v,.

A chain-of-custody card was prepared for the eleven soil 
samples submitted to the laboratory for analysis. The chain-of- 
custody card was used to document sample possession from time of 
collection to its arrival at the laboratory. The card was placed 
in a water-tight plascic bag and transported to the laboratory in 
the sample cooler. The samples remained in the sampler's posses­
sion until delivery to the Twining Laboratory in Fresno, California 

on June 24, 1988.

BROWN AND CALDWELL
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At, fche laboratory, the sample control officer^verified sample 
integrityand confirmed that all samples were collected, labeled, 
and preserved in the proper manner. The data on the chain-of- 
ciistody card was also reviewed to confirm that the information was 
complete and that the correct number of samples had been submitted 
f°r ahalysis. The samples were then assigned a log number for 
identification throughout analysis and reporting. The log number 
was recorded on the chain-of-custody card and in the legally 
required log book maintained at the laboratory. Once this proce­
dure was completed, possession of the samples was transferred to 
the laboratory by the sampler. The date and time of transfer, and 
the signatures Of the persons relinquishing and receiving posses­
sion of the samples were noted on the chain-of-custody card.

Analytical Methods 'V

Soil samples collected during this investigation were analyzed 
for total and aexavalent chromium (CrVI) concentrations. The 
trivalent chromium (CrIII) concentration of each sample would 
subsequently be determined by subtracting the CrVI concentration 
from the total chromium concentration. If the reported concentra­
tion of CrVI in milligrams per kilogram (mg/kg) exceeded 10 times 
the soluble threshold limit concentration (STLC) in milligrams per 
liter in any sample, an extraction procedure (EP) toxicity test 
would also be performed on the sample.

Iipmediately before analysis, soil in the two glass jars that 
comprised each sample was composited. The cdraposited material was 
then sieved to separate the coarse fraction from the finer-grained 
material. Only the material passing through a No. 4 (4.75 milli- 
meter) U.S. Standard Sieve was retained for analysis.

Soil samples were analyzed for total chromium concentrations 
using Environmental Protection Agency (EPA) _T,es.t Methods! 305.0 _ and 
6010. First, a soil sample fraction is acid•digested by EPA Method 
3050 to dissolve the chromium and separate it from other 
constituents in the soil. The dissolution sample is then analyzed 
using the inductively coupled plasma method (EPA Method 6010) to 
determine the^ chromium concentration. The method detection limit 
for" this analysis was 1 mg/kg. " '

Hexavalent chromium concentrations were determined using EPA 
Test Methods 3060 and 7197. A soil sample fraction is subjected to 
the alkaline digestion procedures of EPA Method 3060 to extract 
both the water-insoluble and water-soluble CrVI and. to protect the 
dissolved CrVI from reduction to CrIII. The dissolution sample 
then undergoes chelation of the CrVI with ammonium pyrrolidine 
dithiocarbamate (APCD) followed by extraction with methyl isobutyl 
ketone (MIBK). The CrVI concentration is then determined by

BROWN AND CALDWELL
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aspirating the extract into the flame of an atomic absorption 
spectrophotometer (E*A Method 7197); The method detection limit 
for this analysis was 0.5 rag/kg.

To verify the analytical results determined during; this 
investigation, a second confirmation analytical determination was 
performed on several of the samples.: Samples for which two total 
chromium and two CrVI determinations were made included PB2, PB3, 
and DS1.

# - :'
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CHAPTER 3

ANALYTICAL RESULTS

The eleven soil samples were analyzed according to the proce­
dures described in Chapter 2 Of this report. The results of the 
laboratory analyses are summarized on Table 3-1 and the laboratory 
analytical reports are presented in Appendix A. For samples on 
which a second, .verification analysis was performed, the reported 
results for both analyses are presented for that location. Because 
none of the hexavalent. chromium concentrations exceeded 10 times 
the soluble threshold limit concentration (STLC) of 5 milligrams 
per liter for that constituent, the extraction procedure toxicity 
(EP) tests were not required fOr any of the samples.

Total Chromium

Total chromium concentrations (Table 3-1) reported for the 
eleven soil samples ranged from 21 to 270 milligrams per kilogram 
(mg/kg). The upstream background samples BG1 and BG2 had con­
centrations of 21 and 23 mg/kg respectively. Concentrations 
reported for the percolation bed samples PB1 through PB4 ranged 
from 25 to 270 mg/kg. The duplicate sample, Dup-PB2, collected at 
the location of sample PB2, had a reported concentration of 37 
mg/kg (in close agreement with the 38 mg/kg reported for PB2). 
Total chromium concentrations for downstream sample sites DS1 and. 
DS2, located between the percolation bed and the Interstate 40 
crossing, were 80 and 43 mg/kg, respectively. Chromium concentra­
tions of 25 and 28 mg/kg were reported for downstream samples DS3 
and DS4 which were collected between the railroad crossing and the 

mouth of Bat =47?.ve-Wash. .

Hexavalent Chromium

Hexavalent chromium (CrVI) concentrations at or above the 
detection limit of 5 mg/kg were reported for only four samples; 
BG2, PB3, DS1, and DS2 (Table 3-1), No detectable CrVI was present 
in any of the remaining soil samples analyzed during this investi­
gation (Table 3-1). The detected concentrations ranged from 0.5 to 
7.1 mg/kg of CrVI. The highest concentration was reported for 
sample PB3 collected along the west side of the former percolation 
bed location. Although sample PB1, collected at the northern end 
of the former percolation bed contained no detectable CrVI, sample 
DS1 collected a short distance to the north of the bed had a 
reported CrVI concentration of 6.8 mg/kg. The somewhat irregular 
distribution of detectable CrVI may in part result from the 
unstable nature of CrVI under the dry soil conditions encountered 
in Bat Cave Wash. With exposure to environmental conditions in the

RROWN AND CALDWELL
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Table 3-1 Analytical Results—Bat Cave Wash Soil Samples

Concentration 
(milligrams per kilogram)

Sample
fosaber Sample Location

Total 1

(-hmrriim
Bexavalent
ChrcnduQ

Trivalent
Chrcudvmi

BG-1 Background Sample, collected about 670 feet 
upstream from Percolation Bed location

21 ND 21

BG-2 Background Sample, collected about 30 feet 
northwest of sample BG-1

23 0.5 22.5

re-i Former Percolation Bed, collected at north 
(downstream) Bod

45, ND ' 45

PB-2 Fftrmer Percolation Bed. collected along 38 ND 33

'east side 38* ND* 38

Dup PB-2 Farmer Percolation Bed, PB-2 duplicate 

sample

37 ND 37

PB-3 Farmer Percolation Bed, collected along 270 7.1 282.9

west side 220* 6.5* 213.5

PB-4 Farmer Percolation Bed, collected at south 25 ND 25

(upstream) end . .v . ‘a.—

. DS-1 Downstream from Percolation Bed location. 80 6.8 73.2

•*--.
near access road crossing 79* 2.3* 76.7

DS-2 Downstream from Percolation Bed location, 
near Interstate 40 crossing

43 0.7 42.3

DS-3 Downstream from Percolation Bed location, ^ .. „25. .. .. . ND

near railroad crossing
- >v

DS-4 Downstream from Percolation Bed location* 
near mouth of Bat Cave Wash

28 ND 28

ND - Not detected, method detection limit for hexavalent chrarduo is 0.5 mg/kg 
* - Constituent value represents the results of a second, verificaticn analysis

BROWN AND CALOWELL jfg C0N.jtJ| T,N(
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wash over the 18-years Since percolation bed operations ceased,
most of the CrVI that might have been present in the soi'l has 
undoubtedly been reduced to trivalent chromium (CrIII).

Trivalent Chromium

Trivalent chromium concentrations were calculated by subtract­
ing the concentration of CrVI from the concentration <?f total 
chromium reported in each sample (Table 3-1). Because most of the 
samples had no detectable concentrations of CrVI, the trivalent 
Chromium concentrations reported on Table 3-1 are in most cases the 
same as the total chromium Concentration. Trivalent chromium 
concentrations ranged from 21 to 262.9 mg/kg (Table 3-1).

BROWN AMD CALDWELL





CHAPTER 4

DISCUSSION AND CONCLUSIONS

The results of the soil sampling and analysis in the Bat Cave 
Wash portion of the Topock Gas ;Compressor Station (Station) 
indicate that chromium concentrations slightly above background 
levels are present in soil at the former percolation bed Site and 
for a distance of approximately 800 feet downstream from the 
percolation bed site. However, these concentrations Were below the 
California Code of Regulations Title 22 total threshold limit 
concentration (TTLC) and soluble threshold; limit concentration 
(STLC) values for each chromium species evaluated as part of this 
investigation.

1 Discussion . . -

The distributions of total, hexavalent; and trivalent chromium 
concentrations in Bat .Cave Wash are illustrated graphically on 
Figures 4-i, 4-2, and 4-3 respectively. The figures are profiles 
which begin at the location of the upstream background sample (BG1) 
and proceed in a downstream direction along the wash to the sample 
location nearest the Colorado,River (DS4). It should be noted that 
-while the total and trivalent chromium concentration scales on 
Figures 4-1 and 4-3 range from 0. to 300 milligrams per kilogram 
(mg/kg), the hexavalent chromium scale on Figure 4-2 only ranges 
from^ pon-detected (ND) to 20 mg/kg. For samples where a second, 
verification analysis.was run and a different result was obtained, 
both concentration values were shown on the aopropriate figure.

The total chromium, concentrations reported for samples BG1 and 
BG2 (21 mg/kg and 23 mg/kg, respectively) represent the background 
concentration of total chromium that is present naturally at two 
locations, in the Bat Cave Wash soil upstream from the percolation 
*d* These samples were collected approximately 670 feet upstream 
,f the f orper percolation bed and . are., remote from -potential 
sources of chromium produced by operations at the Station. The
total chromium concentrations reported for'samples at the percola­
tion bed and immediately downstream ranged from about 3 mg/kg to 
248 mg/kg above the average background concentration as represented 
by samples BG1 and BG2 on Figure 4-1. In contrast, the two samples 
collected furthest downstream had reported total chromium con­
centrations only 3 mg/kg and 6 mg/kg above the average background 
concentration. ’ . • - “

The total chromium concentrations of 58 and 21 mg/kg above 
average background reported for samples DS1 and DS2, collected in 
Bat Gave Wash between the former percolation bed and the Interstate
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40 highway crossing, may reflect the actual movement of sediments
down the wash toward the Colorado River during periods of surface 
runoff. In contrast, total chromium concentrations only slightly 
above background were reported for the samples collected downstream

points. At both locations, the wash has been blocked by con­
structed fill and potential runoff has been channelled into 
concrete culverts.

Typically, where natural channel conditions are modified by 
manmade structures, backwater conditions develop in the wash 
upstream of the manmade structures due to the restricted flow 
potential at those locations during the intense, short duration 
runoff events. The backwater conditions that develop in the wash 
create a channel reach where the streamflow velocities are signifi­
cantly reduced and the sediment carrying capacity of the runoff 
flow declines correspondingly. The net result is that much of the 
suspended sediment load and almost all Of the bed load are deposit­
ed in the backwater area and only a small part of the total 
sediment load is transported further downstream. It. is believed 
that deposition of sediment in Bat Cave Wash upstream of the 
Interstate 40 and railroad crossings under the circumstances 
described above has limited the downstream movement of chromium in 
the wash.

Figure 4-2 presents the distribution of hexavalent chromium 
(CrVI) in soil in a downgradient direction along Bat Cave Wash. The 
general trend of CrVI concentrations is similar to that presented 
on Figure 4-1 for total chromium, with CrVI concentrations above 
upstream background levels present at the §ite of the former 
percolation bed and downstream to the Interstate 40 crossing. 
However, whiXe total chromium concentrations above upstream 
background levels were reported, for all - samples collected 
throughout this area, several of the percolation bed samples (PB1, 
PB2, and PB4) contained no detectable CrVI. Similarly, downstream 
sample DS2 had a reported. CrVI concentration of 0.7 mg/kg, just 
slightly above the detection limit of 0.5 mg/kg jfor_ that analysis. 
As might be expected, the highest CrVI concentration was reported 
for sample PB3, which also had the* highest reported' total chromium 
concentration.

While CrVI concentrations above background levels are present 
in Bat Cave Wash at the former percolation bed location and in the 
downstream area between the bed and the Interstate 40 highway 
crossing, the levels of CrVI in the soil are very low and they are 
distributed irregularly. Only one of four samples collected at the 
percolation bed location (PB3) contained detectable hexavalent 
chromium. The sample collected immediately downstream - from that

from the Interstate 40 and railroad crossings (DS3 and DS4). These 
data suggest that restriction of the wash at the two crossings has 
effectively prevented downstream movement of sediments beyond those

. BROWN AND CALDWELL f CONSULTING Hi' .iNn
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location (PB1) contained no detectable CrVI. These results are not
in1 vie^ of thie. generally unstable nature of CrVI when 

subjected to long—terra environmental exposure.

Hexavalent chromium is reduced to trivalent chromium (CrIII) 
particularly when the CrVI is in long term contact with soil 
material and water (Nyer, 1985 and EPRI, 1988). According to 
m 1 ° ^ _P r e s e n t e d at the International Conference on Heavy

6 E,nv^ronment (Airway, i975), test data indicate that 
the addition of CrVI to soil results in a rapid and substantial
CrVTCii°?h0f the C?.^; Studies also suggest that concentrations of 

^.h to 10 miiUgrams per kilogram (mg/kg) may be
educed to Crin within as little, as one year after being intro- 

into, th* 3011 (Allaway, 1975). Over the 18-years since 
If*9? Jl0 Ah* Bat ^ve. Wash percolation bed ceased, almost all 

or the CrVI that may have been present in the soil has probably 
been reduced to CrIII. * u“auii

The distribution of trivalent chromium along Bat Cave Wash is 
presented on Figure 4-3. As that figure illustrates, the plot of 
trivalent chromium concentrations is essentially the same as that 
for the total chromium concentrations presented on Figure 4-1. 
Because the trivalent chromium concentrations represent the 
<Jpf^®ren.c® between the total and hexavalent fractions, duplication 
ot the total chromium plot was expected due to the very low CrVI 
concentrations reported for all of the samples.

Conclusions

.. _Although the data collected during this investigation indicate 
that concentrations of chromium .above, background. are present in 

J?* f„ormer percolation .bed and for a distance of approxi­
mately 800 feet downstream, the magnitude of these chromium 
concentrations is slight. ' Natural.levels of chromium ir. soil and 
bedrock worldwide range from about-2 to 3»400 mg/kg-(NRC> 1974). As 
f^ure 4-1 graphically illustrates, the concentrations reported for 
the eleven Bat Cave Wash soil samples were all well within this - '
range of natural soil concentrations. with__the exception of

®all of the .reported chromium cpncentratTons 
were below or only slightly above the average natural soil con-

, • -- 'j . « .. *** w ^ iio.uuiax.. sun tonof approximately 37 mg/kg reported for the United States 
(Shacklette et al, 1971) *

./ The magnitude of chromium in Bat Cave Wash can also be evaluat- 
®<L0\n <Tompa1risc>n to the California Department of Health Services 
(ohs) total threshold limit concentration (TTLC) and Soluble 
threshold limit, concentration (STIC) for chromium in waste. The 

®3tablished for total .and trivalent chromium in waste is 
2,S0° mg/kg while the TTLC for CrVI is 500 mg/kg (California Code 
of Regulations (CCR) Title .22,' .1985). The TTLC for waste is the 
concentration of a substance in mg/kg above which that substance is

‘■'Z
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considered a hazardous waste, The TTLC for total chromium is more 
than 9 times higher than the maximum chromium concentration 
reported for the Bat Cave Wash soils while the TTLC for CrVI is 
70 times higher than the maximum CrVI concentration reported.

The STLC for waste is the concentration of the extracted 
soluble fraction Of a substance, expressed in milligrams per liter 
(mg/1), above which that substance is considered a hazardous_waste. 
The STLC for hexavalent chromium in waste is 5 mg/1 (California 
Code of. Regulations (CCR) Title 22, 1985). Soluble constituent 
concentrations can ;be determined by performing the extraction 
procedure (EP) toxicity test as specified in Environmental 
Protection Agency (EPA) SW-846 or the Waste Extraction Test (WET) 
as specified in CCR Title 22. The laboratory procedures used for 
both tests involve a 10-fold dilution of the initial sample during 
analysis. Based on the CrVI concentrations reported for the eleven 
Bat Cave Wash soil samples, performance of the EP toxicity or WET 
analyses could only have resulted in soluble CrVl concentrations of 
up to 0.71 mg/1. That concentration is more than 7 times lower 

than the STLC for CrVI.

All of these data suggest that while discharge of codling tower 
wastewater into the percolation bed may have resulted in a slight 
chromium concentration increase in soil, chromium concentrations in 
Bat Cave Wash soils remain very low and do not pose a significant 
threat to the environment in the Topock area. In addition, because 
discharge to the percolation bed ceased 18 years ago, there is no 
potential for additional accumulation of chromium in soil in the 
wash area resulting from. operations at the. Station. Based upon 
these factors, further evaluation and monitoring of chromium in 

soil-at the station seems ^unnecessary .
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Geotechnical and Environmental Consultants • Engineering and Chemical Laboratories'

Brown and Caldwell 
P.O. Box 8045
Walnut Creek CA 94596-1220 

Attention: Pat Wiegand

Mr. Wiegand:

Enclosed is the second page of the report sent to Pacific Gas 
Electric concerning the samples from the Topock Compressor 
Station. Methods used for the analyses are listed below.

Total chromium
Digestion: EPA Method 3050, EPA SW-846 ed.3
Analysis: EPA Method 6010, EPA SW-846 ed.3

Hexavalent chromium
Digestion: EPA Method 3060, EPA SW-846 ed.2
Analysis: EPA Method 7197, EPA SW-846 ed.3

I hope this answers the questions you have. Please contact me if 
you have any further questions.

THE TWINING LABORATORIES, INC.

September 9, 1988

John Bricarello 
Chemistry Division

JB:clb

O 2527 Freeno Street • PO. Box 1472 1 
Fmno, CaHtomia 93716 • (209) 258-7021

CROWN AND CALDWtl. □ 0401 \A0«t Ooatten Avenuei xui mu uoingn mumn r Viaalia. CaHtomia 03201 • (200) 851-2190

H 1405 Qranlla Lena, Suite 1
Modaato. California 05351 • (209) 523-0904

D 6301 Office Park Drive, Suita 310
Bakerafieid. California 93309 >(305) 322-5216



August 9, 1988 Examination 688-2942 
Invoice #8897 
Page 2

ttpfi

III
m

Xk&s:

3#

For:

Sample:

Received:

Pacific Gas and Electric Company 
375 N. Wiget Lane, Suite 130 
Walnut Creek, CA 94598 
ATTN: Don York

Soils

6-24-88 from Ray Kurz of Twining Labs 

Identification: As Below

Chromium(Cr), 
total 
mg/kg 

as rec'd

Chromium (Cir) 
hexav^Jent

mg/kg 
as rec'd

Run! Run2 Runl Run2

S-l BG-1 120' south of gas line  ---- ;——-— 21 —— — ND _ w _
S-2 BG-2 30' northwest of sample 1 —---- 23 ~ — —- 0.5 —
S-3 PB-1 north end down stream ----- 45 .--— ND ■ —.--
S-4 PB-2 east side ;----~---- 38 38 ND ND
S-4 Dup PB-2 east side —■—------- ——- 37 r '——■ ND
S-5 PB-3 west side —---- :—_______ 270 220 7.1 6.5
S-6 PB-4 south r-—--------- 25 ■--- ND ' — — —
S-7 DS-1 by . wash ---------------------- ------ 80 79 6.8 2.3
S-8 43 — • 0.7 ■---
St9 DS-3 1st north o.f railroad tracks , ----- 25 - — — — ND —--
S-1C

MDL

1 DS-4 2nd north of railroad tracks ---- 28

1

ND

0 .5

_ • • not run '
mg/kg:milligram per kilogram 
MDL:Method Detection Limit 
ND:None detected

THE TWINING LABORATORIES, INC.

John Bricarello 
Chemistry Division

JB:clb

BROWN .AND CALDWELL
• CONSU.T‘:W lNC:'.'!f, Fimoo Modtsto
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Mr. Angelo Bellomo, Chief
Toxic substances Control Division
California Department of Health-Services
Southern California Section
107 South Broadway, Room 7011
Los Angeles, California 90012

Dear Mr. Bellomo:

Subject: Pacific Gas and Electric Company
Topock Compressor Station, Needles, California

As indicated in a letter from your Department to Pacific Gas and Electric 
Company dated April 22, 1986, it was agreed that PGandE would prepare arid 

■ implement a sampling and analysis plan for*the-Bat Cave-Wash and former - -
percolation bed areas of PGandE's Topock Compressor Station, located in 

Needles, California. *

Attached is a copy of a proposed sampling and analysis plan which was-prepared 
by our consultant, Brown and Caldwell. The scope of the field investigation 
plan is based on the sampling, and analysis plan which was prepared by DHS and 
consists of taking soil samples in the percolation bed and Bat Cave Wash.
Samples will be analyzed for total and hexavalent chromium according to 
procedures specified in the attached plan. PGandE plans to have Brown and 
Caldwell conduct the field activities sometime in mid-October. Please advise us 
if members of your Department would like to be present to either observe or take 

duplicate samples during sampling. "'; ;..3T

We would be pleased to meet with your Department to discuss the proposed 
workplan prior to conducting field tests. If you have any questions On the 
proposed sampling and analysis plari or if you wish to set up a meeting, please 
ball me at (415) 972-7746 or Suianrie Chaewsky at (415) 872-7745. ^ ~

-h P.O. BOX 7640 S»N FRANCISCO. CALIFORNIA 947SO " * (4 IS)-972-7746. - -• i'/ItlECGPY (419) 97S-aOiO

V. c. FURTADO. Pn.o.
HAIIAGC*

IHVSftOWMfNTAl StSVlClS

September 19, 1986

Sincerely

cc: Mr. Michael Pardee
Abandoned sites Project 
California Department of

Health Services 
714/744 P Street 
Sacramento, California 95814

Attachment



PACIFIC GAS AISTID ELECTRIC. COMPANY

V. C. FUBTAOO. Ph.D,
IMVIROttwtMTAl MOVICIS

September 18* 1987

I
Mr. Angelo Bellomo 
Chief, Southern California Section 
Toxic Substances COntrpl Division 
California Department of Health Se: 
Southern California Section 
107 South Broadway, Room 7011 
Los Angeles, California 90012

Dear Mr. Bellomo:

Ms. Sue Chaewsky of PGandE and Mr. John Scandura of your staff regarding a 
sampling and analysis plan (Attachment 1) which was submitted to the 
Department of Health Services (DHS) in September, 1986, for the Bat Cave 
Wash and former percolation bed areas of Pacific Gas and Electric Company's

Caldwell, in response to a request for'information from DHS- concerning the 
possible presence of chromium in soils in the Bat Cave Wash. PGandE based 
its sampling and analysis plan on a DHS plan which was prepared in January 
1986. The DHS sampling and analysis plan was based on information 
presented in the Preliminary Assessment Summary (Attachment 2) which was

Plan. For a site not on the list, your agency will evaluate the, conditions 
at the site (i.e., conduct a preliminary assessment) to determine if the 
site warrants DHS involvement. It is our“understanding that the Bat Cave

Subject: Pacific Gas and Electric Con?>any
Topock Compressor Station, Needles, California

This letter summarizes a telephone conversation of -August 13, 1987, between

(PGandE) Topock Compressor Station', located7 in Needles, California.

The sampling and analysis plan was prepared by our consultant, Brown, and

prepared“ by“the DHS •Abandoned" Sites* PrOTbct in'-Sacramento.

As Ms. Chaewsky was informed, DHS is under a mandate from the California 
legislature to work' only on those sites which are listed on the Expenditure

Wash area of the Topock Compressor Station has not been listed on the 
Expenditure Plan and, therefore, you have not bden able to devote staff, 
time to reviewing the sampling plan.



Mr. Angelo Bellomo -2- September 18. 1987

PGandE had not initiated the sampling pending approval from DHS. However, 
as we discussed with Mr. Scandura, we will now proceed with the sampling to 
avoid any further delay. We will inform you of our schedule for sampling 
and will forward the results to you when they are available.

If you have any questions on the proposed sampling and analysis plan or if 
you wish to be present during sampling, please call me at (415) 972-7746 or 
Suzanne Chaewsky at (415) 972-7745*

Sincerely

Attachments

cc: Mr. Michael Pardee
Abandoned Sites Project 
California Department of

714/744 P Street 
Sacramento, California

Health Services

9581 4



Pacific Cas and Electric Company . One C-iWorr* Street. te f 160!
Victor C fiji.taao PnD 
Manag?: '
EnvironncsHa! Serve**,'

Sw francKfci CA
*5:972 7«6 

972 66,68

June 14, 1988 Sar. F?ancfs:o CA9*28

CEI V ED

Mr. Ted Rauh
Acting Chief, Toxic Substances Control Division
California Department of Health Services
Southern California Section
107 South Broadway, Room 7011
Los Angeles, California 90012 i

i

Dear Mr. Rauh:

Subject: Pacific Gas and Electric Company
Topock Compressor Station, Needles, California

As discussed with Mr. John Scanaura in August, 1987, ana with 
Mr. Mukul Adawar in December, 1987, of your staff, pg&E has ’ 
implemented a sampling and analysis plan for the Bat Cave Wash 
and former percolation bed areas of PG&E’s Topock Compressor 
Station, located in Needles, California. The scope of the plan 
was previously discussed with your staff.

^eld arui laboratory work was conducted in the last quarter of 
1987. Due to the procedures used to analyze the soil samples,
the analytical detection limit that was achieved by the
laboratory for hexavalent chromium was 10 ppm. PG&E believes 
that a lower detection limit would provide more useful 

..-information in this situation. As a result, PG&E is in the 
process of resampling the above-mentioned areas of the facility 
for analysis by another laboratory which can achieve a lower 

limit (to 1,0 ppm) for hexavalent chromium.

PG&E will submit to your Department a report containing these 
results when they are available. If you have any questions 
regarding this matter, please contact me at (415) 972-^-7746 or Mi 
Suzanne Chaewsky of my staff at (415) 972-7734.

Sincerely,

cc: Mr. Michael Pardee
Abandoned Sites Project
California Department of Health Servicos
714/744 P Street 
Sacramento, California 95814



.tany waH-vna sue** Roi-t: 'ST
■ SinJ ‘.ii'i..>l.j *-■/*

‘:^9/?r<:Q

... •.) n.r. \ ...
5jn 5 wiwe. CA ;

Yt:.m C .. *

cting Chief

trol Division 
t of Health Services 
Room 7011 
nia 90012

y Vitale

*<c

Gcr
^ f lOa.

' <: : 
i-* •

V '

s and Electric Company
pressor Station, Needles, California

formation is the report, "Bat Cave Wash Soil 
ck Gas Compressor Station", which was prepared by 
n and Caldwell Consulting Engineers.

This report summarizes the results of a preliminary soils 
investigation performed in the Bat Cave Wash area of PG&E's Topock 
Compressor Station located near Needles* California. This 
investigation was first performed in September, 1987; as we 
indicated to your Department in June, 1988, (see enclosed letter) the 
area was resampled because the procedures used by the laboratory, for 
the original samples did not achieve ah analytical detection limit 
for hexavalent chromium below 10 ppm.

Resampling of the wash was conducted in June, 1988, and the 
resampling as well as the initial sampling were performed based bn 
the sampling and analysis plan that was submitted to your Department 
on September 19, 1986. The soil sampling consisted of taking 
soil samples at ten locations in Bat Cave Sash and analyzing them for 
total, trivalent, and hexavalent chromium. Four subsamples were 
taken at each location at half-foot increments in the interval of one 
to three feet below grade and composited prior to analysis. ^

The results of this investigation indicate that trivaleht and 
hexavalent chromium are present above background levels in a few 
locations and at low concentrations in the area of the former 
percolation bed. The Total Threshold Limit Concentration (TTLC) of 
2500 mg/kg for total chromium as set forth in Section 66699 of Title 
22 of the California Code of Regulations is about ten times greater 
than the highest chromium concentration found in the samples tested. 
Moreover, the TTLC for hexavalent chromium of 500 mg/kg is 70 times
higher than the highest sample concentration for hexavalent chromium
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Pacific G?s and Electric Company

October 1.9, 1988
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Mr. John Scandura, Acting Chief 
Region 4
Toxic Substances Control Division 
California Department of Health Servicej 
107 South Broadway, Room 7011 
Los Angeles, California 90012

Attention: Mr. Larry Vitale

Dear Mr. Scandura:

*7i

To
Gcr

>4>

°*'C o

%CC°«C

Subject: Pacific Gas and Electric Company
Topock Compressor Station, Needles, California

Enclosed for your information is the report, “Bat Cave Wash Soil 
Investigation - Topock Gas Compressor Station", which was prepared by 
our consultant. Brown and Caldwell Consulting Engineers.

This report summarizes the results of a preliminary soils 
investigation performed in the. Bat Cave Wash .area of P.GsE's. Topock. .. ... 
Compressor Station located near Needles, California. This 
investigation was first performed in September, 1987; as we 
indicated to your Department in June, 1988, (see enclosed letter) the 
area was resampled because the procedures used by the laboratory for 
the original samples did not:achieve an analytical detection limit 
for hexavalent chromium below 10 ppm.

Resampling of the wash was conducted in June,' 1988, and the.-..
resampling as well as the initial sampling were performed based on 
the sampling and analysis.plan that was submitted to your Department" 
oh September 19, 1986. The soil campling consisted of taking 
soil samples at ten locations in Bat Cave.Wash and analyzing them.for 
total* trivalent, and-hexavalent chromium.AFour subsamples were 
taken at each location at half-foot, increments in the interval of one 
to three feet below grade and composited prior to analysis. . . ..

The results of this investigation indicate that trivalent and 
hexavalent chromium are present above background levels in a few 
locations and at low concentrations in the/area of the former 
percolation bed. The Total Threshold Limit Concentration (TTLC) of 

;. 2500 mg/kg for total chromium as set forth, in Section 66699 of Title 
22 of the California Code of Regulations is about ten times greater 
than the highest chromium concentration found in the samples tested. 
Moreover, the TTLC for hexavalent chromium of 500 mg/kg is 70 times 
higher than the highest sample concentration for hexavalent chromium



Mr. John Scandura 
October 1*, 1988 
Page 2

The results of this study indicate that the concentrations of 
chromium found in soils in the area of the' former percolation bed are 
low and do not pose a threat to public health or the environment.- As 
a result, PG&E believes that further evaluation and monitoring are 
unnecessary. If you have any questions or if you need additional 
information, please call me at (415) 972-7746 or Ms. Suzanne Chaewsky 
of my staff at (415) 972-7734.

Sincerely,

Enclosures

cc: Mr. Michael Pardee
Abandoned Sites Project 
California Department of Health Services 
714/744 P Street 
Sacramento, California 95814



Veto* CFurtado. PhD 
Manager
Enwonmenia! Servces

Mr. Ted Rauh
Acting Chief, Toxic Substances Control Division 
California Department of Health Services 
Southern California Section 
107 South Broadway, Room 7011 
Los Angeles, California 90012

Dear Mr. Rauh:

Subject: Pacific Gas and Electric Company
Topock Compressor Station, Needles, California

As discussed with Mr. John Scandura in August, 1987, and with 
Mr. Mukul Adawar in December, 1987, of your staff, PG&E has 
implemented a sampling and analysis plan for the Bat Cave Hash 
and former percolation bed areas of PG&E's Topock Compressor 
Station, located in Needles, California. .The scope of the plan 
was previously discussed with your staff.

Field and laboratory work was conducted in the last quarter of 
1987. Due to the.procedures used to analyze the soil samples, 
the analytical detection limit that was achieved by the 
laboratory for hexavalent chromium was 10 ppm. PG&E believes 
that a lower detection limit would provide more useful 
information in this situation. As a result, PG&E is in the 
process of resampling,the above-mentioned areas of the facility 
for analysis by another laboratory which can achieve a lower 
detection limit (to 1.0 ppm) for hexavalent chromium.

PG&E will submit to your Department a report containing these 
: results when they, are available. Xf you have any questions 
regarding this matter, please contact me at (415) 972-7746 or Ms. 
Suzanne Chaewsky of my staff at (415) 972-7734.

Pacific Gas aatf Electee Czsaptsy

June 14, 1988

One Calrforrua Sued. Room F1601 
San Francisco. CA 
415/9727746 
Telex 9726668

UmbrnfAMmi
PO Bci 7640 
San Francisco. 094120

cct Mr.Michael Pardee
Abandoned Sites Project .
California Department of Health Services 
714/744 P Street 
Sacramento, California 95814
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SEDIMENT SAMPLING AND ANALYSIS PLAN
FOR

PERCOLATION BED AND BAT CAVE WASH, 
TOPOCK GAS COMPRESSOR STATION

This sampling and analysis plan has been prepared in order to 
satisfy a January 1986 request by the California Department of Health
Services.(DHS) for information concerning Pacific Gas and Electric
Company's (PGandE) possible chromium contamination of soils in Bat 
Cave Wash at Topock Gas Compressor Station. This plan is based on a 
U.S. Environmental Protection Agency/DHS sampling plain dated January 
1986 which was sent to PGandE. : The following sections of this plan 
describe the sampling and analysis of sediments within Bat Cave Wash 
to determine if chromium is present in the sediments.

Backqround

The Topock Compressor Station is located 15 miles southeast of 
Needles, California (Figure 1). Two cooling towers provide for 
cooling of natural gas which is compressed at the station and for 
cooling of lubricating oil used in the compressor engines. Until 
October 1985, a chromium-based corrosion inhibitor was added'to the 
cooling tower to prevent corrosion of the heat exchanger bundles and 
the cooling tower structures. In October 1985, thisT corrosion 
inhibitor was. replaced by a nonhazardous phosphate—based corrosion 
inhibitor.

From 1951 to 1969, cooling tower wastewater containing chromium 
was discharged to a percolation bed in Bat Cave Wash (Figure"2). Bat 
Cave Wash trends north-south through the property and drains to the 
Colorado River to the north. Except during seasonal storms, the wash 
is- dry. .

Rationale

The purpose of this soil sampling is to document chromium 
concentrations in soils within the former "percolation^ beds and to 
determine if chromium has migrated from the percolation:*beds. Four 
sample locations will be within the percolation bed area to quantify 
chromium concentrations within the former disposal area. Four soil 
samples within Bat Cave Wash downstream from the percolation bed will 
be used to determine if chromium has migrated from the percolation 
bed area. One soil sample will be obtained upstream from the 
percolation bed to identify background chromium concentrations.

BROWN AND CALDWtLl.
CONSISTING CNCilNffiRS ’
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Figure 2 Sampling Locations 

Station

/ Bat Cave Wash, Topock Compressor
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samrylp" sam?11e.s' including one duplicate and one background
FidurpS r be: collected, from the nine locations,-shown on
F a 1 -2* F yr locatl°ns will be Within the old .percolation-beds and 
rJT^ate S,0il SamPle be obtained at one of these JocaUons?

Tne background sample will be taken from undisturbed native sediment 

upstream from the percolation bed. The other four locations win
pho^grapLdf0" the PerCOlaU°n b^d‘ sampling location will be

of totllSOirivaTentS .n^h68 the concentrations
° total, tnvalent, and hexavalent chromium (CrVI). If CrVI concen-
extrarHn ®xcsed 10 milligrams per kilogram in any sample, an EPA
sample! PrOCedUre EP) toxicitY test will be performed on the

Sampling Procedures *

Frne-grained sediment samples will be obtained from 1 to 3 feet 
below grade using hand-sampiing techniques. Soil samples will be
troJel ?he i" ? * skinless steel shovel and stffnless’stee!

®1 * Tbe trowel will be used to place soil in paper paint buckets 
for compositing material passing through a No. 4 (4.75 millimeters) 
with8^^1 1 bH stained , for analysis;- Two eight-ounce glasl farl 

with Teflon-lined screw caps will be used to retain each- Gamble 
Each giass jar will be sealed with tape and placed on ice in ^

feasibleCO°a hand ^ samPlin9 u*ing a shovel and trowel- is not 
reasible, a hand auger and core sampler will be used. Two-inch-
sampler" brass or Plastic tubes, retainedvby ooJe

■SSfml i will be driven into undisturbed sediment to obtain the
sampler th«P/ndV Sample tubes will then be removed from the .core 
matprlaic fch© ^ends visually inspected in the field to classify the
to the JuAsA .covered with Teflon film-and plastic caps-taped
to the tube to provide an airtight seal. - - . ; ^ .

laboratory, the core samples will be composited
Sough a L PV°<rA £ aral?Sis* . The composited material passing 
through a No. 4 (4.75 nun) sieve will ..be. retained, for,.analysisv^ ■

n,,n,hEaCjV samfle wil1 be labeled on site to show the date,' pro i ec t

each saSe i°iCatK0n' and d6pth intervai. The tape used to seal 
; ari^ ^V^S19n1 by the sampler to ensure sample 

ty*aa Jh seaied samples will be stored on ice in closed 
rafnw i'i?added'i Pr.?tected from melt water, and delivered to Brown and 

Sours of ’S£££&.Up0ttt0ty i” ' pasadena °r EmeryviUe within

, To prevent cross-contamination of samples, all sampling eouiDment 
will be washed with Alconox soap, rinsed with tap water, rinsedPwith
^it?al-ld^v and tWO more times, with deionized'waterbefore

a s^Plmg and after each use. Brass or plastic tubes will be 
cleaned as described above prior to sampling*

Sampling - ..

BROWN AND CALDWELLm
CONSULTING ENGINEERS



for total chromium analysis will be digested by EPA 
Method 3010 and analyzed by EPA Method 7190. Soil samples7 for 

jcayalent chromium analysis will be extracted by EPA Method 3060 and 
™ y EPA.. Method 7196.. These methods are described in °Tes?

Trivalent£rhr E“aluat,n9 Solid Waste," EPA publication SW-846. 
■frhi chro™klu,n concentrations will be determined by subtracting
the CrVI concentration from the total chromium concentration. 9

Reporting

recefPt of analytical results, a report will be
analvtiLl mP^Hntln9 a sarap^ln9 procedures, sample * locations,., 
analytical methods, and sampling results. This report will contain 
recommendations for additional fieldwork if necessary and will be 
submitted to the OHS by PGandE. Y D

Analytical Methods

QUALITY ASSURANCE PLAN

PC?CeAUre* to be followed in sample identification and 
handling at the PGandE Topock site are described below. Field 
quality ^assurance procedures include obtaining duplicate and 
~°und 8011 samples for analysis. .. The. laboratory analytical 
quality assurance program is also discussed. ■

Sample Handling

auaTftS^F collecti1on handling are essential in ensuring the
the sample. Ali samples will be collected by experienced 

ls°nnel* Glass jars for sample collection will be precleaned
cleaned i?°thV°fiaVh °r ?ore„ sample . tubes will be
datpl? The containers will be clearly marked and
hexavsi^nf- ldj®ntl.^lca^lon* No holding time has been established for
wt^hTn1^ hruml1^ ln ®olls; however, the. samples will be analyzed 
within two weeks of receipt at the laboratory. .

Sample Identif ication and - -:..~ * - --
Chain-of-Custody Procedures . ..■ ■ • i

Sample identification and’ chain-of-custody procedures ensure 
integrity and. document sample possession from the time of 

collection .to its.ultimate disposal.Each sample container submitted 
samofer1^ 3, ?«!«<? to identify the Job Sbe^

unioie to V °f s^ple collection, and a sample number
unique to that sample. This information, in addition to a
description of the sample* sampling location, field measurements

BROWN AND CALDWELL

•CONSULTING engineers
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made, sampling methodology, names of cn-site personnel, and any other 
pertinent field observations, will be recorded on Brown and 
Caldwell's standard boring log (Figure 3).

A chain-of-Custody card (Figure 4) will be used to record 
possession of the sample from time of collection to its arrival at 
the laboratory. The sample control officer at the laboratory will 
verify sample integrity and confirm that it was collected in the 
proper container, cooled following collection, and that there is an 
adequate volume for analysis. If these conditions are met, the 
sample will be assigned a unique log number for identification 
throughout analysis and reporting. The log number will be recorded 
on the chain-of-custody. card and in the legally required log book 
Brown and Caldwell' maintains at the laboratory. . The sample 
description, date received, client's name, and any other relevant 
information, will also be recorded.

Laboratory Analytical Quality Assurance

In addition to routine calibration of the instruments with 
standards and blanks, the analyst is required to run duplicates and 
spikes on 10 percent of the analyses to ensure an added measure of 
precision and accuracy. Accuracy is also assured through the 
following:

1. Certification by.DHS„,_ .

2. Participation in in.terlaboratory or round—robin programs.

2. Blind samples are submitted by the laboratory's quality 
assurance, of f i.cer on^-a.weekly basis.“• These are prepared f rom 
National Bureau of Standards or EPA reference standards.

Miscellaneous Checks of Accuracy.

Where trace analysis is involved, purity of the solvents, 
reagents., and gases employed is of great concern. Brown and Caldwell 
maintains service contracts on all major instrumentation.
rogrammable^ calculations ajre provided _ to minimize human error in 

repetitive calculations.

SAFETY PROGRAM

It is important that the on-site safety program be designed to 
protect the worker from direct skin contact, inhalation, or ingestion 
of t potentially hazardous materials that may be encountered at the 
site. It should also familiarize the worker with appropriate first 
aid procedures in the event of a harmful exposure. The potentially 
hazardous properties of chromium and their toxic effects are 
described in the attached materials.

BROWN AND CALDWELL
CONSULTING ENtUNKnS
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Personnel Protection

The personnel protection plan for this project is designed to 
prevent sampling personnel from exposure to heavy metals.

To prevent direct skin contact/ the following protective clothing 
will be worn while collecting the samples:

Hard hat with optional face shield.
Breathable Tyvek coveralls or cotton coveralls.
Disposable vinyl gloves, changed between samples.
Neoprene boots with steel toe.
Goggles to guard against splash unless face shield is used.

If there is significant dust observed during the sampling 
operations, dust masks will be worn.

No eating, drinking, or smoking will be allowed in the vicinity 
of the sampling operations. No contact lenses will' be /worn by 
sampling personnel.

Procedures

Personal protective equipment shall be donned before sampling. 
The sleeves of the coveralls shall be outside of the cuffs of the 
gloves to facilitate removal of clothing with the 1-east-contamination 
to personnel. If at any time the protective clothing (coveralls, 
boots, or gloves) become wet or contaminated, they will be removed 
immediately.

Decontamination Procedures - - -

At the end of the workday, the following procedures will, be used 
to allow for the safe removal arid decontamination = of,- -ppetective 
equipment: : - 3" '

1. Boots will be washed with Alconox and tap water, then.rinsed 
before removal.

2. Boots and coveralls will be removed before the gloves are
. removed. ■ ■" ' ' 0

3. Disposable clothing will be placed in plastic bags for 
disposal by PGandE.

4. Gloves will then be removed and hands washed with soap arid
. water. -

1.
2.
3.
4.
5.

BROWN AND CALDWELL Jl.T ENGi'- IEEE'S
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First Aid

On-site personnel will be informed of the symptoms related to 
heat exhaustion# which include pale and clammy skin# muscle cramps# 
weakness, nausea, dizziness, and profuse perspiration. Symptoms of 
heat stroke include reddish skin, no perspiration, high body 
temperature, and strong, rapid pulse. In the event that any on—site
personnel experience the above symptoms, sampling operations will be 
stopped and medical attention will be obtained as necessary.

Heat Exhaustion. First aid is: v

1. Loosen clothing.
2. Lie down arid elevate feet.
3. Cool body with fan, damp towels, air conditioning.
4. Sip salt water (1 teaspoon salt/8 ounces water/1/2 hour).

Heat Stroke: First a id is:

1. Loosen clothing.
2. Cool body with fan, damp towels, air conditioning.

Metals Exposure: First aid is:

Direct Contact

^kin remove clothing if contaminated and promptly wash, 
affected area with soap and water.

Eyes—hold the eyelid open and flush with ample amounts 
of water. ..

Inhalation .

Remove the person to fresh air immediately;: give 
artificial respiration as necessary.

Line of Authority

The *on-site Brown and Caldwell hydrogeologist has authority to 
ensure that safety equipment, end procedures employed are consistent 
with this work plan.and by the direction of the project manager.

Emergency Services

The following emergency numbers apply to the Needles area where 
site work will be conducted:

Fire:. (619) 326-3211
- Police: (619) 326-2111

BROWN AND CALDWELL Ti5 CONSULTING E. -INEERS
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APPENDIX A

Casarett and DoulS. Toxicology, The Basic Science of Poisons 
Second Edition. " ' :------------

Hawley, Cessner G. The Condensed Chemical Dictionary. 
Tenth Edition.
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CESUJM
Occurrence and Use. ? Cesium occurs in nature 

as ppIliiciiV a hydrous cesium-aluminum silicate. 
Its main industrial uses are as ̂ catalyst id tbe . 
polymerization of resin-formrng materials and 
in photoelectric cells. It is useful in this respect 
because the range of sensitivity is approximately 
that of the humin eye. Radioactive cesium is a 
constituent of nukJear fallout.

Absorption, Ex^etibn, Toxicity. Cesium is 
absorbed after oral administration and is bound 
within the cells of rheNsoft tissues such as kidney 
and muscle. It is/found in the red blood cells 
and may in son/e circuVstances be able to re­
place potassiuin. The urirte is the main route of 
excretion. Inn-eased potassium levels facilitate 
cesium exneiion. The raalpactive material is 
found in inilk.

No uses of industrial injtdy related to the 
chemical toxicity of cesium haveSbeen reported.' 
It .is/likely that replacement of potassium by * 
cesium would produoe ill effects ittSnan, prob­
ably neuromuscular in nature, as \as. been 
demonstrated in experimental animals (Brown­
ing. 1969). ....

CHROMIUM
Occwrence and Use. Chromite (FeCrjO«) is 

the most important chrome ore. Chromium 
plating, is one of the major uses of this metal. 
Steel fabrication, paint and pigment manufacture 
ing, and leather tanning constitute other major 
uses of chromium. The medicinal yses of 
chromium are limited to external application of 
chromium trioxide as a caustic and intravenous 
sodium radiochromate to evaluate the life-span' 
of red cells.

Absorption, Excretion, Toxldty. Chromium 
exists in several valence states, Only the trivaient 
and hexavalent are biologically significant. While 

: conversion_from .trivaient: to hex*valem.sod , 
other states is important chemically, the inner.

' conversion from chromic to chromate does not 
apparently occur biologically. The. conversion 
of hexavalent to trivaient does take place in tbe 
body.

Trivaient chromium is an essential element in 
animals. It plays a role in glucose and lipid 
metabolism. Chromium deficiency mimics dia- 
betes mcliitus and produces aortic plaques in 
rats. Chromium supplementation improves or 
normalizes glucose tolerance in diabetica, older

suggested, that chromium deficiency may be a 
basic factor in atherosclerosis (Mertz. 1969; 
Schroeder ere/.. 1970c). A deficiency of trivaient - 
chromium apparently increases the toxicity of 
lead iSchroeder tt a/., .1965):

. The.major environmental exposure to chrom­
ium occurs as a consequence of its presence in 
food. Brown sugar arid animal fats, especially 
butter, are chromium-rich foods. Chromium is . 
found in urban air (Table 17-3). The concentra­
tion in natural water supplies is below lOppb; 
however; in municipal drinking water concen­
trations of 35 ppb have been reported-(Table 
17-2). Tbe daily intake has been estimated at 
60 pg (30 to 100 fig), 10 Mg of which is due to 
water concentrations (Table 17-1). However, the 
absorption is limited to approximately 1 percent 
(Schroeder tt a!:, 1962b), The occurrence of 
chromium in food or water has not been shown 
to. produce any significant adverse effects in 
either.man or experimental animals (U.S. Public 
Health Service, 1962 ;.Kanisawa and Schroeder, 
1969; Schroeder and Mitchener, 1971).
- The total chromium body burden of man has 

been estimated at less than 6 mg (Table 17-1). 
Chromium is transported across the placenta 
and concentrated in the fetus. The tissue con­
centrations tend to deciibe rapidly with age ex­
cept for the lung concentration, which tends to 
increase. The decline of chromium levels with 

.age. does not, occur , in rats. Wide geographic 
variations in tissue concentration, presumably 
due to differences in dietary intake and atmos­
pheric. concentration, have been reported 
(Schroeder tt at., 1970d).

Water-soluble chromates disappear from the 
lungs into the circulatory, system after intra­
tracheal application, while the trivaient chromic 
chloride remains largely in tbe lungs. Oral ad- - 
ministration of divalent chromium results in 
linle; chro.roiumecbsorption.-The degree of ab­
sorption is slightly higher following administra­
tion of 'hexavalent compounds. Once absorbed, 
Cr1* is bound to the plasma proteins. Under 
normal conditions the body contains stores of 
chromium in the skin, lungs, muscle, and fat. 
The bon* contains chromium, but this is not due 
to selective deposition. The caudate nucleus has 
bqen reported to have high concentrations. 
Hexavalent chromium is reduced to tbe trivaient 
form in the skin.' In the blobd little hexavalent 
chromium can be detected. The reticuloendo­
thelial system, liver, spleen, testes, and bone 
marrow have an affinity for chromite, possibly 
as the result of phagocytosis of colloidal par­
ticles formed at higher tissue concentrations. On 
the other hand, chromates are bound largely to 
the red blood cells. Subcelluiar distribution

people, and malnourished children. It has been studies have indicated that the nuclear fraction
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Toxic Aoents

contains almost one-half the intracellular chrom­
ium. Urinary excretion accoudts for about 80 
percent of injected chromium. However, elimi- 

■ nation via’the intestine may also play a roie in 
chromium excretion. Milk is another secondary 
route of excretion (Mem. 1969). Average urin- 
ary and blood concentrations are 0.4 and 2.8 
**8/100 g, respectively (Imbus ei a!., 1963).

Occupational exposure to chromium com­
pounds (Cr* *) causes dermatitis, penetrating 
ulcers on the hands and forearms, perforation 
of the nasal septum, and inflammation of the 
larynx and liver. The dermatitis is probably due 
to an allergenic response, although persons 
sensitive to Cr4* also respond ,to large amounts 
of Cr** (Fregert and Rossman, 1964). The 
ulcers are believed to be due to chromate ion and 
pot related to sensitization. Chromic add. and, 
to a lesser extent, chromate, are presumably the
causative agents in perforation of the b««i 
septum (Browning, 1969). Epidemiologic studies 
indicate that chromate is a carcinogen with 
bronchogenic carcinoma as the prinripai lesion. 
The latent period appears to be 10 to 15 yean. 
The relative risk of chromate plant workers for 
respiratory cancer is 20 times greater than that of 
the general population. Experimental studies 
have suggested that calcium chromate may be the 
specific; cardnogenic agent -(Emerline, -1974);- 
However, some investigators have produced 
cancer in experimental animals with injections 
of either the trivalept or hexavalent' form ■ 
(Hueper and Payne, I962). Tncorporation of ' 
hexavalent chromium (5 ppm) into the drinking 
water of mice over their lifetimes produced a 
slightly higher incidence of malignant tumors 
than in the controls. Trivalent chromium 
(chroouum acetate) given to rats under similar 
conditions produced no such effect (Schrader - 
and Mitchner, 197); Kanisawa and Schroeder. 
1969). - " • .• •... - -

^ COBALT
sOcenrrence and Use. Cobalt is a relatively 

raresqietal produced -primarily as a by-product 
of OthCTsmetais, chiefly copper. Ic-is; in 
high-tempehu^ire alloys and Jfn permanent 
magnets.. Its saTrw^e useful id paint driers, as 
catalysts, and in thc^wc^idction of numerous 
pigments. It is an essemrtfhdement in that 1 pg 

vitamin.B„ comcms 0.cH^4 /ig of cobalt. 
Vitamin is eiyCndal io the'sorrvtntion of 
pernicious anemia. If other requirements exist, 
they are not wpfl understood. Deficienc^discases 

fc*n,e *“jKheep caused by insufficient thuural 
levels ofcobalt are characterised by anemiabqd 
loss ofyeight or retarded growth.

AMrpdoa, Excredoo. Toxicity.; Cobalt salts 
are/generally well absorbed after oral ingestion.

unne,

^obably in the jejunum. Despite this fact, in- 
‘ levels tend not to cause sign If 

cumulation. About 80 percent of the 
cobiJt is excreted in the urine. Of the ten 
abou\ 15 percent is excreted in the fe 
enterobepatic pathway, while the l_ 
are other secondary routes of excry 

. total botiy burden has been estimate 
The mV sole contains the largest tc 

but the fw has the highest concetj 
liver, hear\ and hair have signi- 
concentrations than other organ but the con­
centration imthese organs is rely^ively low. The 
normal levefmn human 
about 98 andVLl8>g/l, rest 
level is largelyUn association 

Significant sfiteies different 
•served in the ewretion of 
and cattle 80 peteent is 
(Schroeder tt a/.,U^67b).

Polycythemia isype characteristic response of 
most mammals, inikidinj/man, to ingestion of 
excessive-amounts qI cobalt; Toxicity resulting 
from overzealous therapeutic administration 
been reported to praooce vomiting, diarrhea, 
and a sensation of warjhth. Intravenous admin­
istration leads to flusjftkg of the face, increased 
blood pressure, slowRd\ respiration, giddiness, 

Tinnitus, and deafness cue to nerve damage 
(Browning, 1969).
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j)i(!unlv(ClFi).
, »ur* 10 ik inand eves. especially 
Let. dci mg per cubit meter of air:
I dyeing woolens, mothproofing.
%»• . . 
ns (Solid and solution): (Rail.

I (chromic hydrate: chromium hy- 
j n hydrate) CrtOHh. 
i gelatinous precipiute; dccom- 
pjixidc by heat. Insoluble in water; 
fcjd strong alkalies.

ir,g a solution of ammonium 
j olution of a Chromium salt.
Lrn; catalyst; unning agent; mor*

| romium nitrate) Cr(N0>)»;?Hi0..i 
j crystals; soluble in alcohol and 
pLdecomposes 100° C.
|sj ction of nitric add on chromium

i idant: toxic; may ignite organic 
-jfact. May be cxplosiyc when

yssion inhibitor.
•ns: Nitrates, a.oa., (Rail. Air)

IS-omium oxide; chromia; chro- 
y green cinnabar) Cr>Oi. 
green, extremely hard crysuls; sp. 
tj*C; b.p. 4000“ C; insoluble in 

Hkalies.' - .-
Mealing chromium hydroxide; (b) 
ammonium dichromale; (c) by 
chromate with sulfur and washing 

liTtie.
fcjftitionand inhalation. A known 
vw*ee,.0.5 mg per cubic meter of air., 
green paint pigment; ceramics;

Be lynthesii; green granules in 
omponent of. refractory brick;

■" (chromium phosphate) ' 
•rfb)CrP0.-4H,0.
|:|t crysuls;sp, gr. 2.12(14*C);(b) 
Isubje in adds; insoluble iti water: 
ruction oftolutionsof chromium 

_diurn phosphate; (b).by mixing 
duodium hydrogen phosphate, 

gl.powder (not the hexahydrate) is 
comes crytulUne oh conuct .with 
I it is converted into green crystal*

Qcatalyst. ■

. chromium sulfate) (a) Crj(SO.h; 
HrO. (t) CrifSah- ItKsO.

Bn oe tad powder, (b)dark-green 
(c) violet cubes. Sp.gr. (a) 3012.

2d* chromium Carbide

(b) I 867; (c) I 70 (a) Insoluble in water and acids, 
(b) soluble in water: insoluble in alcohol, (c) soluble 
in water and alcohol.
Qcrivation:. Action of sulfuric acid on chromium 
hydroaide. with subsequent Crystallitation 

Uses: Chrome plating: chromium alloys: mordant, 
catalyst; green paints and. varnishes: green ink;

- ceramics (glares) The basic form (reduction of 
sodium dichromate) is used in tanning (q.v.).

chromite (chrome iron ore). FeCfiO.. A natural 
oside of ferrous iron and chromium, sometimes 
with magnesium and aluminum present. Usually 
occurs in magnesium- and iron-rich igneous rocks, 
properties. Color iron-black to brownish-black; 
streak dark brown; luster meullic to submcuilic; sp. - 
gr. 4.6; Mohs hardness 5.5.

Grades: Mcullurgical; refractory; chemical. 
Occurrence: U.S.S.R.; So. Africa; Zimbabwe; Philip­
pines; Cuba; Turkey.
Hazard: A known carcinogen. Tolerance. 0.05 mg/ 
cubic meter of air.
Uses: Only commercial rource of chromium and its 
compounds.

thiuenhim Cr Metallic element ofatomic number 24, 
group VIB of the Periodic Table; atomic weight 
51.996; valences 2, 3. 6; four stable isotopes. Name 
derived from Greek for color.
Properties: Hard, brittle, semi-gray metal. Sp. gr. 7.1; 
m.p. 1900“ Cf b.p, 2200* C. Compounds have strong 
and varied colors. Cr ion forms many coordination 
compounds. Exists in active and passive forms, the 
latter giving rise to its corrosion resistance, due to a 
thin surface oxide layer that passivates the metal 
when treated with oxidizing agents. Active form 
reacts readily with dilute acids to form chromous 
salts; Soluble in acids (except nitric) and strong 
alkalies; insoluble in water.

Occurrence: USSR. So. Africa, Turkey. Philippines, 
Zimbabwe: Cuba.
Derivation: From chromite (q.v.), by direct reduction 
(ferrochrdme); by reducing the oxide with finely 
divided aluminum or carbon; and by electrolysis of

- chromium solutions.
Grades: (ore): Chromium ores.are classified as (t)' 
metallurgical, (2) refractory, and (3) chemical, and 
their consumption in the U.S. is in that order. (I). 
must cootaio a minimum of .48% CrjOi and have 
chromium-iron ratio of 3 to I; (2) must be high in 
Cr>b) and AbOi and low in iron: (3) must be low in 

. SiOi and AbOi and high in C*jO>.
Forms available: (I) ’Chromium meul as lumps, 
granules, or powder; (2) high-or low-carbon ferro-

- chromium (q.v.). (3) Single, crystals. Higb-purity . 
crystals or powder run 99.97% pure.
Hazard: Hcxavaleat chromium compounds have an 
tnriating and corrosive effect bn tissue, resulting in 

. uloerx and dermatitis on prolonged contact. Toler­
ance for chromium dust and fume is 0.5 mg per cubic 
tneter of air. It is a known carcinogen (OSHA). .. 

Uses: Alloying and plating1 element on metal and

plastic substrates (or corrosion resistance: chromium- 
. containing arid-stainless steels, ptciiectise coating 
(or automotive and equipment accessories, nuclear > 
and high-temperature research: constituent .ofto- 
organic pigments.

chromium 51. Radioactive chromium of matt num­
ber 51.

Properties Half-life 26.5 days, radiation, gamma 
, (0.32 MeV)
Grade: U.S.P. (as sodium chromate Cr 51 injection). 
Hazard: Radioactive poison.
Uses: Diagnosis of blood volume (as tracer). 
Shipping regulations: (Rail, Air) Consult regu­
lations.

chromium acetate. See chromic acetate.

chromium acctyUcctonste 
[CH.COCHQCH,)OJ.Cr.
Properties: Purple powder or red-violet crysuls: m.p. 
216*C; b.p. 340°C. insoluble in water; soluble in 
acetone and alcohol.
Derivation: Reaction of chromium chloride, aoetylaoe- 
tone and sodium carbonate.
Use: Reduction of detonation of ojtromethane.

chromium ammonium sulfate ' (ammonium chro­
mium sulfate; chrome ammonium alum) 
CrNH*(SO.hl2H10.

Properties: Green powder or deep violet crysuls; sp. 
gr. 1.72; m.p. 9d*C. Soluble in water; slightly 
soluble in alcohol. The aqueous solution is violet 
when cold; green when hot.

Grades: Technical.
Uses: Mordant; uniting.

chromium boride One of several compounds of 
chromium and boron, c.g.. CrB. CrBj, and CriBi. 
They have high melting points, are very hard and 
corrosion-resistant, and may be suiublc for use io jet 
and rocket engines. '

Properties: CrB, may be crysulline; sp. gr. 6.2; a.p. 
IS50*C; Mohs hardness 8.5;resistivity 67u-ohm cm 
(2(TC). CrBi. ip. gr. 5.15; m.p. i850*C; hardness 
2010 (Knoop); resists oxidation up to j I00“ C. CriBj.' 
may be crysulline; sp. gr. 6.1; Mohs hardness 94; 

Uses: MeUllurgicai additives; high temperature elec­
trical conductors: cermets: refractories; cottinp 
resisunt to stuck by moltert metals.

chromium bromide. Sec chromous. bromide^ . ,

chromium carbide CriCi...
Ptopenies: Orthorhombic crystals; sp. gr. 6.65; micro- 
ha rd nett. 2700 kg/sq mm (load 50 g); m.p. I890*C; 
b.p; 3800° C; resistivity 95u-ohrn cm (room temper­
ature). Highest oxidation resiiunoe at high tempera­
tures of all meul carbides; also resisunt to acids and 

■ alkalies.
Uses: Cage blocks and bol extrusion dies; in powder 
form, as spray coating material; components for 
pump* and valves.
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BROWN AND CALDWELL
CONSULTING ENGINEERS

September 12, .1986

Mr. Salem Attiga 
Gas System Design Department 
Pacific Gas and Electric Company 
77 Beale Street, Room 2892
San Francisco, California 94106 11-39-2339-08/1

Subject: Sediment Sampling and Analysis Plan for

Dear Mr. Attiga:

Brown and Caldwell is pleased to submit this sampling, and analysis 
plan for soil sampling of the Percolation Bed and Bat Cave Wash at 
the Topock Gas Compressor' Station. This plan addresses the intent of 
the January 1986 plan prepared by the California Department of Health 
Services. If you have any questions please call Glen Wyatt.

Very truly yours, ; . ;

BROWN AND CALDWELL

Brian D. Bracken 
Vice President

Glen M. Wyatt
Project Manager
Registered Geoloqist No. 4053

GMW:ljs

cc: Steven A. Fisher, Brown and Caldwell

PO BOX 004 V WM.NUT CWEK •'«IS)S3?-»GIP TELE* 33-6490 • OFflCt AT 3480 BUSKIUK AVtSUE PIE AbANT Hill »4S?J

Percolation Bed and Bat Cave Wash, Topock Gas 
Compressor Station
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SEDIMENT SAMPLING AND ANALYSIS PLAN 
FOR

PERCOLATION BED AND BAT CAVE WASH, 
TOPOCK GAS COMPRESSOR STATION

This sampling and analysis plan has been prepared in order to 
satisfy a January 1986 request by the California Department of Health 
Services (DHS) for information concerning Pacific Gas and Electric 
Company's (PGandE) possible chromium contamination of soils in Bat 
Cave Hash at Topock Gas Compressor Station. This plan is based on a 
U.S. Environmental Protection Agency/DHS sampling plan dated January 
1986 which was sent to PGandE. The following sections of this plan 
describe the sampling and analysis of sediments within Bat Cave Wash 
to determine if chromium is present in the sediments.

Background

The Topock Compressor Station is located 15 miles southeast of 
Needles, California (Figure 1). Two cooling towers provide, for 
cooling of natural gas which is compressed at the station and for 
cooling of lubricating oil used in the compressor engines. Until 
October 1985, a chromium-based corrosion inhibitor was added to the 
cooling tower to prevent corrosion of the heat exchanger bundles and 
the cooling towSr structures. In October 1985, this corrosion 
inhibitor was replaced by a nonhazardous phosphate-based corrosion 
inhibitor.

From 1951 to 1969, cooling tower wastewater containing chromium 
was discharged to a percolation bed in Bat Cave Wash (Figure 2). Bat 
Cave Wash trends north-south through the property and drains to the 
Colorado River to the north. Except during seasonal storms, t;he wash
is dry. ' ';' r'""

Rationale

The purpose of this soil sampling is to document chromium 
concentrations in' soils within the former percolation beds and to 
determine if chromium has migrated from the percolation beds. : Four 
Sample locations will be within the percolation bed area to, quantify 
chromium concentrations within the former disposal area. Four soil 
samples within Bat Cave Wash downstream from the percolation bed. will 
be used to determine if chromium has migrated from the percolatipn 
bed area. One -'soil sample will be obtained upstream from the 
percolation bed to identify background chromium concentrations.

BROWN AND CAICWF.LL : ;n(, f ic;
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Sampling

Ten sediment samples, including one duplicate and one background 
sample, will be- collected from the nine locations shown on 
Figure 2. Four locations will be within the old percolation beds and 
aL duplicate soil sample will be obtained at one of theses locations. 
The background sample will be taken from undisturbed native sediment 
upstream from the percolation bed. The other four locations will be 
downstream from the percolation bed. Each sampling location will be 
photographed. ,

All soil samples will be analyzed to determine the concentrations 
of total, trivalent, and hexayalent chromium (CrVI). If CrVl concen­
trations exceed 10 milligrams per kilogram in any sample, an EPA 
extraction procedure (EP) toxicity test will be performed on the 
sample.. .

Sampling Procedures ■

Fine-grained sediment samples will be obtained from 1 to 3 feet 
below grade using hand-sampling techniques. Soil samples will be 
obtained by digging with a stainless steel shovel and stainless steel 
trowel. The trowel will be used to place soil in paper paint buckets 
for compositing material passing through a No. 4 (4.75 millimeters) 
sieve and will be retained for analysis. Two eight—ounce glass jars 
with Teflon-lined screw caps will be used to retain each sample. 
Eaf!l glass jar will be sealed with tape and placed on ice in a 
padded cooler. If sampling using a shovel and trowel is not 
feasible, a hand auger and core sampler will be used. Two-inch- 
dlameter by 6-inch-long brass or plastic tubes, retained by core 
sampler, will be driven into undisturbed sediment to obtain the 
sediment samples. Sample tubes will then be removed from the core
sampler, the ends visually inspected in the field to classify the 
materials , and then covered with Teflon f ilm and plastic * caps- taped 
-to the tube to provide an airtight seal. ' .

fc,he laboratory, the core samples will be composited 
immediately prior to analysis. The composited material passing
through a No. 4 ,(4.75. mm) ..s.ie.ve .will-be. re-tained-for analysis. * -

Each sample will be labeled on site to show" the* date, project 
number, sample location, and depth interval. The tape used to seal" 
each sample will be signed by the sampler to ensure sample 
integrity. .The sealed samples will be stored on ice in closed 
chests, padded, protected from melt water, arid delivered to Brown and 
Caldwell s^ analytical laboratory in Pasadena of Emeryville within 
48 hours of collection.

. .,T° Prev®nj c^oss-contamination of samples, all sampling equipment 
will be washed with Alconox soap, rinsed with tap water, rinsed with 
nitric acid, and rinsed two more times with deionized water before 
initial sampling and after each use. Brass or plastic tubes will be 
cleaned as described above prior to sampling:

BROWN AND CALDWElL
consui PN(ii-;r:E^s



Analytical Methods

Melhod1So?omPand Vnaryzed ly^F Met hod** ? w 1 ^

analys^by'^M^thSd'7196 "‘Vs,'’* extracte<^ bV EPA Method 3060 and 
j : * EPA Method 7196. These methods are described in -tpqk

Trivalent chromi31113^05 Sol.id Waste," EPA publication SW-846. 

:.fhe clvf -- *■-C°nvenerations will be determined by subtractinqthe CrVI concentration from the total chromium concentration.

Reporting

Following receipt of analytical results, a report win ho 
anl?5^d documenting sampling procedures, sample locations 
nalytical methods, and sampling results. This report will contain

QUALITY ASSURANCE PLAN

. .r Procedures to be followed in sample identification
oualihv9 the PGandE Topock site are described below. Field
quality ^assurance procedures include obtaining duplicate and

aualitvU2^ S011 samples for analysis. The laboratory analytical 
quality assurance program is also discussed. . y cai

Sample Handling

«„=,i^OPec collection and handling are essential in ensurina the 
^ the sample. All samples will be collected by experienced 

ll Xrr,Slnnel: Glass jars for sample collection will be p£ecllaned
cLane,d i!1Brass or plastic cor^V sample tubes will Si-' 
cleaned in the field. The containers will' bV clearly marked and

,for identification. No holding time has been established for
w^hln too obromiom in soils, however, the samples will beinaly'IS 

within two weeks of receipt at the laboratory. y

■ Sample Ident i f icati-on -anu— - — - ■ w ...i ■.■--7. t
Chain-of-Custody Procedures i ■ ,

sampjr^te^y^^r^u.mer S^°S& ST t^H?

for a^U wm Uiar^S^fi^C5oS^i^^^™r

uniquer'toattha“?simole0{ STO?le ?0“*cti°n< a sample number
descrint fon of .. sample*15 lnforn>ation-, in addition to a 

P i°n °f the sample, sampling location, field measurements

BROWN AND CALDWELL
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' • and any other

Caldwell's standard boring log (Figure 3). °n B,rown and

E- -ri£ iui.o^-n; Lzrz

information* win* also^rreco^Ved? ® nan,e'■ a"d‘ *ny °ther relevant

Laboratory Analytical Quality Assurance

5^£wS§.3wSSSs&a~SS9
accuracy. Accuracy is also assured through theprecision and 

following:

1. Certification by DHS.

2. Participation in interlaboratory or round-robin programs.

3. "Blind" samples are submitted by the laboratory's oualitv 
assurance officer on a weekly basis. These are p/epared fJ™ 
National Bureau of Standards or EPA reference standards!

Miscellaneous Checks of Accuracy

Where t^ace analysis is involved, purity of the : snlvonhc 

maintains ^service °^reai,^own/and Caldwell

all
5F?” provided0*?,, Slmize

t-epeti^rve-calculations".

instrumentation. 
human error .in

SAFETY PROGRAM

protect trofdr^ b"iesig„ed to

sit^^it 'lSlSf'3°r "-“'rials that ntiy ’‘coCjttere^Ihe 

al^projedt^‘u e^t‘If T ha^?^ “ith Wtopriate first
hazardous propertied - o”B^°,L*« "S? th^r^^xic^e^ts‘a“y 

described in the attached materials. effects are
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Personnel Protection

The personnel protection plan for this project is designed to 
prevent sampling personnel from exposure to heavy metals.

To prevent direct skin contact, the following protective clothing 
will be worn while collecting the samples:

1. Hard hat with optional face shield.
2. Breathable Tyvek coveralls or cotton coveralls.
3-. Disposable vinyl gloves, changed between samples.
4. Neoprene boots with steel toe.
5. Goggles to guard against splash unless face shield is used.

If there is significant dust observed during the sampling 
operations, dust masks will be worn.

No eating, drinking, or smoking will be allowed in the vicinity 
of the sampling operations. No contact lenses will be worn by 
sampling personnel. .

Procedures "

Personal protective equipment shall be donned before sampling. 
The sleeves of the coveralls shall be outside of the cuffs of the 
gloves to facilitate removal of clothing with the least contamination 
to personnel. If at any time the protective clothing (coveralls, 
boots, or gloves) become wet or contaminated, they will be removed 
immediately.

Decontamination Procedures - • -

At the end of the workday, the following procedures will be used 
to allow for the safe removal and decontamination', of ' protective 
equipment:

1. Boots will be washed with Alconox and tap water, then rinsed

3. Disposable clothing will be placed in plastic -bags for 
disposal by PGandE.

4. Gloves will then be removed and hands washed with soap and 
■' water.

before removal.

2. Boots and coveralls will be removed before the gloves are 
removed.

BROWN AND CALGWELl i.GNSiJHINC. tI'i'



On-site personnel will be informed of the symptoms related to 
heat exhaustion, which include pale and clammy Skin, muscle cramps, 
weakness, nausea, dizziness, and profuse perspiration. Symptoms of 
h$at stroke include reddish skin, no ...'..perspiration', high body 
temperature, and strong, rapid pulse. In the event that any on-site 
personnel experience the above symptoms, sampling operations will be 
stopped and medical attention will be obtained as necessary.

Heat Exhaustion. First aid is:

1. Loosen clothing. '
2. Lie down and elevate feet.
3. Cool body with fan, damp towels, air conditioning.
4. Sip salt water (1 teaspoon salt/8.ounces water/1/2 hour).

Heat Stroke: First aid is:

1. Loosen clothing.
2. Cool body with fan, damp towels, air conditioning.

Metals Exposure: First aid is:

Direct Contact

with this work plan and by the direction of the project manager. 

Emergency Services

Skin—remove clothing if contaminated and promptly wash 
affected area with soap and water.

Eyes—hold the eyelid open and flush with ample amounts 
of water. - - ........

Inhalation

Remove the person to fresh air- immediately; give 
artificial respiration as necess;

Line of Authority

The on-site Brown and Caldwell hydrogeoiogist has authority to 
ensure that safety equipment and -procedures-employed are consistent

The following emergency numbers apply to the Needles area where
site work will be conducted:

Fire: (619) 326-3211
Police: (619) 326-2111

OfiOWN AND CALDWELL CONSULTING rNCinr.E
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APPENDIX A

Casarett and Doull. Toxicology, The Basic Science of Poisons 
Second Edition. ~' " : ~—;-----

Hawley, Cessner G. The Condensed Chemical Dictionary. 
Tenth Edition. ' ! ' —1" '

BROWN AND CALDWELL M
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azardous. Diborane is ah irritant to the lungs 
and. kidneys. Decaborane and pchtaboranc/bre 
central nervous system poisons; howevey;. the 
liveAand kidneys may also be damage^tf the 
exposure is severe (Browning. 1969).

IUM .
Occurrence and Use-. Cesium oc/urs in nature 

as poilucitV a hydrous cesium-alurhinum silicate. 
Its main'industrial uses arc asA catalyst in tbe 

■ polymerization of resin-fornybg materials aod 
in photoelecrtuc cells. It is useful in this respect 
because the range of sensitivity is approximately 
that of the hu.tian eye. Radioactive cesium is a 
constituent of oueJear fallout.

Absorption, Eim^no; Toxicity. Cesium is 
absorbed after oral itlministratioo and is bound 
within the cells of ine'soft tissues such as kidney 
and muscle. It found in tbe red blood cells 
and may in sbipe circuWtances be able to re-

I. The urine is the main route of 
ased potassium levels facilitate 
□. Tbe radioactive material is

industrial injury related to the 
( of cesium havesbeen reported, 

replacement of potassium by 
•oduce ill effects inSnan, prob­

ably neuromuscular in nature, as \as' been 
demonstrated in experimental animals (Brown­
ing 1969).

CHROMIUM

Occurrence and Use. Chromite (FeCraO,) is 
the most important chrome ore. Chromium 
pjating is one of the major uses of this metal. 
Steel fabrication, paint and pigment manufactur­
ing, and leather tanning constitute ether major 
uses of chromium. The medicinal pses of 

^chromium are limited to.external application of 
chromium trioxide as a caustic and intravenous 
sodium radiochromate to evaluate the life-span 
of red cells.

Absorption, Excretion, Toxicity. Chromium 
exists in several vxJence states. Only the trivalent 
and hexavalent are biologically significant. While 
conversion from trivalent to hexavalent and 
other states is important chemically, the inner 
conversion from chromic to chromate does not 
apparently occur biologically. The conversion" 
of hexavalent to trivalent does take place in the 
body.

Trivalent chromium is ab essential element in 
animals. It plays a role in glucose and lipid 
metabolism. Chromium deficiency mimics dia­
betes mellitus and produces aortic plaques in . 
fats*’Chromium supplementation improves or 
normalizes glucose tolerance in diabetics, older 
people, and malnourisbcd children. It has been

suggested that chromium deficiency may be a' 
basic factor in atherosclerosis (Mertz 1969- 
Schroeder tt at., 1970c). A deficiency of trivalent • 
chromium apparently increases the toxicity of 
lead tSchroeder tt at., 196J).

The major environmental exposure to chrom­
ium occurs as a consequence of its presence in 
food. Brown sugar and animal fats, especially 
butter, are chromium-rich foods. Chromium is 
found in urban air (Table 17-3). The concentra­
tion in natural water supplies is below lOppb; 
however, in municipal drinking water concen­
trations of 33ppb have been reported (Table 
17-2). The daily intake has been estimated at 
60 m8 (30 to 100 fig), 10 Mg of which is due to 
water concentrations (Table 17-1). However, the 
absorption is limited to approximately 1 percent 
(Schroeder tt at:, 1962b). Tbe occurrence of 
chromium in food or water has not been shown 
to produce any significant adverse effects in 
either man or experimental animals (U.S*. Public 
Health Service, 1962; Kanisawa and Schroeder, 
1969; Schroeder and Mitchener, 1971).

The total chromium body burden of man has 
been estimated at less than 6 mg (Table 17-1). 
Chromium is transported across''the placenta ' 
and concentrated in the fetus. The tissue con­
centrations tend to decline rapidly with age ex­
cept for the lung concentration, which tends to 
increase. The decline of chromium levels with 
age does not occur in rats. Wide geographic 
variations in tissue concentration, presumably 
due to differences in dietary intake and atmos- 

. pberic concentration, have been reported 
(Schroeder et at., 1970d).

Water-soluble chromates disappear from the 
lungs into the. circulatory system after intra­
tracheal application, while tbe trivalent chromic 
chloride remains largely in tbe lungs. Oral ad- 

; ministration of trivalent chromium results in 
little chromium absorption. The degree of ab­
sorption is slightly higher following administra­
tion of hexavalent compounds. Once absorbed, 
Ct3* is bound to the plasma proteins. Under 
normal conditions the body contains stores of 
chromium in the skin, lungs, museje, and fat.; 
The bone contains chromium, but this is not due 
to selective deposition, Tbe caudate nucleus has, . 
been reported to have high - concentrations. 
Hexavalent chromium is reduced to the trivalent 
form in the skin. In tbe blood little hexavalent 
chromium can be detected. The rcticuloendo- 
tbelial system, liver,; spleen, testes, and bone 
marrow have.an affinity for Chromite,.possibly 
as the result of phagocytosis of colloidal par­
ticles formed at higher tissue concentrations. On 
the other bind, chromates are.bound largely to 
tbe red blood cells. Subcellular distribution 
studies have indicated that tbe nuclear fraction

#3



442 Toxic Aoents

contains almost one-hair the intracellular chrom­
ium Urinary excretion accounts for about 80 

• percent of injected chromium. However, elimi- 
nation via the intestine may also play a role in 
chromium excretion. Milk is another secondary 
route of excretion (Mertz, 1969). Averaje urin­
ary and blood concentrations are 0.4 and 2.8 
Mg/100 g, respectively (1 tabus if a!., 1963).

Occupational exposure to chromium com­
pounds (Cr**) causes dermatitis, penetrating 
ulcers on the hands and forearms, perforation 
of the nasal septum, and inflammation of tbe 
larynx and liver. The dermatitis is probably due 
to an allergenic response, although persons 
sensitive to Cr* * also respond to large amounts 
of Cr1* (Fregert and Rossman. 1964). The 
Mlcers are believed to be due to chromate ion and 
not related to sensitization. Chromic acid, and, 
to a lesser extent, chromate, are presumably the 
causative agents in perforation of the nasal 
septum (Browning, 1969). Epidemiologic studies 
indicate that chromate is a carcinogen with 
bronchogenic carcinoma as the principal lesion. 
The latent period appears to be 10 to 15 years. 
The relative risk of chromate plant workers for
respiratory cancer is 20 times greater than that of
the general population. Experimental studies 
have suggested that calcium chromate may be the 
specific carcinogenic agent (Enterline, 1974). 
However, some investigators have produced 
cancer in experimental animals with injections 
of either the trivalept or hexavalcnt form 
(Huepcr and Payne, 1962), Incorporation of 
bexavalent chromium (5 ppm) ioto the drinking 
water of mice over their lifetimes produced a 
slightly higher incidence of malignant tumors 
than in the controls. Trivalent chromium 
(chromium acetate) given to rats tinder similar 
conditions produced-no such effect (Schroeder 
and Mitchner, 1971; Kanisawa and Schroeder 
1969).

COBALT

\Occurrence and Use. Cobalt is a relatively 
raresqjetal produced primarily as a by-product 
of pthclsmetals, chiefly copper. Jcis used in 

' high-ieinpc^Mj^re alloys and /(n permanent
. magnets. Its saf?s>are useful To paint driers, as 

catalysts, and in theNpL^oddction Of numerous
. pigments. :lt is an essemrime^ment in that 1 mC

■9C Bjj conyrms 0.(KJ4 m8 of cobalt. .
Vitamin B1S is essential in the^mrevention of 
pernicious anemra. If other requirelaents exist,, 
they are not wpfl understood. Deficient disejftjet 
of cattle andsheep caused by insufficient dkiural 
levels ofcdbalt are characterised by anemiahqd 
*0** ®f)*eight Or retarded growth.

AbaOrphoa. Excrettoe. Toxicity. Cobalt salts 
•re^enerally well absorbed after oral ingestion.

jobably in the jejunum. Despite this fact, in- 
sed levels tend not to cause significant ac- 
ulation. About 80 percent of the invested 

cobklt is excreted in the urine. Of tbe remaining, 
15 percent is excreted in the fec^ by an 

entercfcepatic pathway, while the milk dad sweat 
art otAer secondary routes of excretion. The 
total body burden has been estimate^as J.l mg. • 

The mascle contains the largest total fraction,' 
but the fm has the highest concentration. The 
liver, hearV and hair have significantly higher 
concentrations than other organs^ but tbe con­
centration inuhese organs is relatively low. The 
normal levelvy in ’ human urine/^nd blood are 
about 98 And u. 18 mE/1. respeefttely. The blood 
level is largelyVp association /jith the red cells, 

ies different 
•etion of 
nt is elit

Significant 
served in tbe 
and cattle 80 . 
(Schroeder et al., ^967b).

Polycythemia isphe c 
most mammals, in 
excessive amounts 
from overzeafous 
been reported to pri 
and a sensation of w.

have been ob* 
iliocobalt. In rats 
nated in the feoes

icteristic response of 
ding/man, to ingestion Of 
cobalt. Toxicity resulting 
“Piputic administration has 

ice vomiting, diarrhea, 
itb. Intravenous admin­

istration leads to flushing of tbe face, increased 
blood pressure, slowed) respiration, giddiness, 
tinnitus, and deafn1st sue to nerve damajge 
(Browning, 1969).

High levels of IhroaiA oral administration 
may result in themroduetkn of goiter. Epido- 
miologic studies Muggat that the incidence of 
goiter is higher n regions containing increased 
levels of cobalr in the watt and soil (Wills, 
1966). The goittogenic effect has been elicited by 
the oral admirts/ratioD of 3 toW tng/lcg to child­
ren in the eoprje of tickle cell anemia therapy 
(Browning, 069).
CardiomyopathyJias been ca 
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249 CHROMIl M CARBIDE

gh punty (CrF»).
• nng to ikin and eyes. especially 

ilcc.O 5 mg per cubic meter of air. 
aj'Jyeing woolens, mothproofing;' 
~yil
ns (Solid and solution): (Rail,

j(chromic hydrate: chromium hy- 
n hydrate) CrtOHh.

. gelatinous precipitate; decom- 
»»ide by heat. Insoluble in water; 
||1 lirong alkalies.
*%ing a solution, of ammonium 
olution of a chromium salt. 
an; caulyst; tanning agent; raor-

fomium nitrate) Cr(NOi)>-9HiO. 
crystals: soluble in alcohol and 

pWecomposes 100* C.
Rjction of nitric acid on chromium

.idant; toxic; may ignite organic 
jact. May be explosive when

|tion inhibitor.
•ns: Nitrates, n.o.s., (Rail, Air)

Osmium oxide; chromia; chro-; 
B4green cinnabar) Cr>0>. 
green, extremely hard crystals; sp. 
^5‘C; b!p. 4000° C; insoluble in 
pltalies.
fettling chromium hydroxide; (b) 
ammonium dichromate; (c) by 
chromate with sulfur and washing . 
Mie.
lesiion and inhalation. A known 

, 0.5 mg per cubicmeter of air. 
green paint- pigment; ceramics;

§ synthesis; green granules in 
'mponent of refractory brick;

(chromium phosphate) "
g»)CrPa-4HsO. 
i| erysuls; sp. gr. 2:12 (14* Q; (b) 
^( ble in acids; insoluble in water, 
.'faction of solutions of chromium 

dium phosphate; (b) by mixing 
-Oisodium hydrogen phosphate. ' 

*owder (not the hexahydrate) is 
—act crysullinc oh conuct with 
I u u converted into green crystal*
|||»«Alyit.

‘Omnium sulfate) (a) Cr.fS'o.),; 
H'°i <e> Cri(sa),- UHiO. .

f'.or red powder, (b) dark-green 
t) vsolet cubes. Sp. gr. (a) 3.011

(b) I 467; (c) I 70;(a) Insoluble in water and acids: 
(b) soluble in water; insoluble in alcohol, (cl soluble 
m water and alcohol..
Derivation: Action of sulfuric acid on chromium 
hydroxide, with subsequent crystalliiation 

Uses. Chrome piaiing; chromium alloys; mordant;
. - catalyst, green paints-and varnishes; ink;.

-ceramics (glazes). The'basic form (reduction of 
sodium dichromate) is used in tanning (q.v.)

chromite (chrome iron ore) FeCriO* A natural 
oxide of ferrous iron and chromium;- sometimes 
-with .magnesium and aluminum present.-Usually ' 
occurs iq nugnniuni*.tndiiron*rich igneous rocks. 
Properties: Color iron-black to" brownish-black; 
streak dark brown; luster metallic, to submcuilic;sp. 
gr. 4.6; Mohs hardness 3.3.

Grades: Metallurgical; refractory;’chemical. 
OccutTenee: U’S.S.R.;So. Africa;Zimbabwe; Philip­
pines; Cuba; Turkey.'
Hazard: A known carcinogen. Tolerance. 0.03 mg/ 
cubic meter of air;

■ Uses: Only commercial source of chromium and its 
compounds.-,

chromium Cr Metallic element of atomic humber 24. 
group VIB of thY Periodic Table; atomic weight 
31.996; valences 2, 3. 6; four stable isotopes. Name 
derived from Greek for color.

Properties: Hard, brittle, semi-gray metal. Spi gr. 7.1; 
tn.p. I900*Q b.p. 2200°C. Compounds have strong
and varied colors. Cr ion forms many coordination 
compounds. Exists in active and passive forms, the 
latter giving rise to its corrosion resistance, due to a 
thin surface oxide layer that passivates the metal 
when treated with oxidizing agents. Active form 
reacu readily with dilute acids to form chromous 
salts. Soluble in acids (except nitric) and strong 
alkalies; insoluble in water.

Occurrence: USSR. So. Africa. Turkey. Philippines. 
Zimbabwe; Cuba. - - ...

Derivation: From chromite (q.v.), by diren reduction 
(ferrochrome); by reducing the oxide with finely 

“ divided aluminum or carbon; and by electrolysis of .
■■■•<■chromium solutions___,*.*■* *^

Grades: (ore):. Chromium ores'are classified as (I) 
ueuliutgical, (2) refranory, and (3) chemical, and 
their consumption in the U.S. is in that order. (I) 
must contain a minimum of 48% CnO» and have 
chromium-iron ratio of 3 to I; (2) must be high in 
OtOi and AbOsand low in iron; (3) mun bejow.tn .... 
StOi and Alt Os and high in CriOi.

. .•*■'.•okle: (I) Chromium.metal as lumps,
granules, oir powder. (2) high-oir low-carbon ferny- 
chromium, (q.v.). (3) Single crystals. High-purity 
ayttals'ior powder nm 99.97% pure.
Hazard; Hcxavaicnt chromium compounds have an 
•ritutiog and corrosive effect oo (issue, resulting in 
tuoers and dermatitis on prolonged contact. Toler- 

for chromium dual and fume is 0.3 mg per cubic 
meter of air. It is a known carcinogen (OSHA).. 

u***: toying and plating clement , on metal and

pUtnc subsiratei (or corrosion resmahee. chromium-
containing and stainless steels, protective costing 
for automotive and equipment accessories: nuclear' 
and high-iemperature research, constituent of in­
organic pigments.

chromium 51. Radioactive chromium of mass num- 

26 5 "d,',,on-

^r*d'.U_S !’ (*s sodium chromite Cr 51 injection). 
Hazard: Radioactive poison. .
Uses: Diagnosis of blood volume (as tracer)
Shipping regulations: (Rati. Air) Consult regu-

chromium acetate. See chromic acetate.

chromium acetylacctonate 
[CHiCOCHCfCHiJOJiCr.
Properties: Purple powder or red-violet crystals; m.p. 
2I6°C; b.p. 340°C, insoluble in water; soluble in - 
acetone and alcohol.

Derivation: Reaction of chromium chloride, aoetylace- 
(one and sodium carbonate.

Use: Reduction of detonation of nitromcthanc.

chromium ammonium sulfate (ammonium chro. 
mium sulfate; chrome ammonium alum) 
CrNH.(SO<)>- I2H>0.

Properties: Green powder or deep violet erysuls; sp. 
gr. -1.72; m.p. 94° C. Soluble in water; slightly 
soluble in alcohol. The aqueous solution is violet 
when cold; green when hot.

Grades: Technical.
Uses: Mordant; unning.

chromium boride One of several compounds of 
chromium and boron, e.g.. CrB. CrB>. and CriBi. 
They have high melting points, are very hard and 
corrosion-resisunt, and may be suiublc for use in jet 
and rocket enginei.

froperties: CrB. may be crysullioe; sp. gr. 6.2; m.p.
I550°C; Mohs hardness 8.5: resistivity 67a<-phm cm
<20°C). CrB,. ip. gr. 5.15; m.p. I850°C; hardness
2010 (Rnoop); resists oxidation up to 1100° C. Cri B>
(nay be crysullinc; sp. gr. 6.1; Mohs hardness 9+; 

Usei: Meullurgical additives; high temperature elec­
trical conductors; cermets; refractories; - coatings 
resisunt to attack by molten-mculs.

chromium bromide. - Sec chromous bromide. -

chromium carbide CriCa.
Properties: Orthorhombic crystals: sp. gr. 6.65; micro- 
hardness. 2700 kg/sq mm (load 50 g); m.p. 1890*C; 
b.p. 3800* C; resistivity 95u^>hm cm (room temper- 

. aiure). Highest oxidation retisunceai high tempera- 
turps of all mcul carbides; also resisunt to acids and* 

' xlkalies.
Uses: Gage blocks and hot extrusion dies; in powder 
form, as spray coating material; components for 
pumps and valves.


